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CHAPTER I
PROBLEM STATEMENT
The academic achievement gap between black and white students has been well
documented since the 1960s (Viadero 2000; Johnston and Viadero 2000). An
achievement gap exists at the beginning of school, and widens as children progress
through school (Phillips, Crouse, and Ralph 1998). The gap persists between students of
differing races and ethnic backgrounds even after controlling for a wide range of
covariates including family structure, socio-economic status, measures of school quality,
and neighborhood characteristics (Hernstein and Murray 1994; Jensen 1973).
Despite considerable progress in improving the educational opportunities for
black students in the United States, a persistent and considerable gap remains between
black and white students in average standardized test scores (Jencks and Phillips 1998;
National Center for Education Statistics 2000a, 2000b; Valencia and Suzuki 2000). The
patterns for mathematics achievement and reading achievement among African
Americans show a significant gap when compared to the scores of white or Asian
Americans which is approximately 10 points wider (about a full year's worth of learning)
than they were a decade ago (Education Trust 2004).
While many people believe the differences in test scores result from problems
with the testing instruments, others suggest the achievement gap reflects, at least in part,
real differences in what students have learned (Jencks 1998). A wide variety of possible
explanations for the test-score gap have been put forth which include differences in
genetic make-up (Hernstein and Murray 1994; Jensen 1973, 1998), differences in family
1

structure and poverty (Armor 1992; Brooks-Gunn and Duncan 1997; Mayer 1997,
Phillips 1998), differences in school quality (Cook and Evans 2000), and difference in
culture, socialization, or behavior (Cook and Ludwig 1998; Fordham and Ogbu 1986;
Fryer 2002; Steele and Aronson 1998).
The expectations for student success held by teachers and communicated to
students have potentially strong influences on classroom interaction and students efforts
(Bamburg 1994). Low teacher expectations can be particularly detrimental for "low
socioeconomic status and low-achieving students of color who are usually more
dependent on their teachers than middle-class SES students and are more often affected
by expectations that their teachers hold for them than are Euro-American students" (King
1993, p. 122). A survey of eighth- and ninth-grade students by Casteel (1997) showed
that more than 70% of black students sought to please primarily their teachers with their
class work, whereas only about 30% of white students sought approval primarily from
their teachers; more white students were focused on their parents first. This implies that
teacher expectations in the classroom affect black students much more than their white
classmates, and do have potentially significant influence on inner-city black student
performance. In doing research on first graders, Entwisle and Alexander (1988) observed,
"teachers' judgments of blacks' personal maturity, classroom math performance, and
conduct were the critical factors predicting math gains" (p. 468).
Studies conducted since the 1970s find that black students also receive less
positive feedback and more criticism than white students and that race-based differences
in the amount and type of contact a student receives continued into the mid-l 990s (King
1993; Casteel 1998). Black teachers interviewed by Gordon (2000) expressed concern
2

that even when white teachers were warm toward black students, they "made excuses for
them, felt sorry for them, and underestimated their abilities" (p.70). Teachers who more
frequently use negative feedback for low-achieving students are contributing to the belief
on the part of these students that effort does not influence educational outcomes (Cooper
1979), leading to low teacher expectations reinforcing the belief that "no matter what I
do, it won't make a difference."
In the past, research on teacher bias and teacher expectations as causes for
student's academic performance have been unreliable. Brophy and Good (1974)
conducted research during the 1970s, and concluded that teacher expectations may only
account for a small difference in student achievement. However, teachers who hold rigid
expectations, and permit these expectations to guide their interactions with their students,
can produce effects that are larger (Ferguson in Fashola 2005). Ferguson (in Jencks and
Phillips 1998b) reports that teacher expectations can directly and indirectly affect
achievement for all students, especially black and Latino students .
... stereotypes of black intellectual inferiority are reinforced by past and present
disparities in performance, and this probably causes teachers to underestimate the
potential of black children more than that of whites" (p. 312) "...My bottom line
conclusion is that teachers' perceptions, expectations, and behaviors probably do
help to sustain, and perhaps even expand, the black-white test score gap (p.313).
If teachers expect black students to have less potential, teachers search with less
conviction than they should for ways of helping black students to improve, and thus miss
opportunities to reduce the black-white test score gap (Ferguson in Fashola 2005).

3

The work of this thesis sought to examme the effects of differential teacher
expectations on the black and white students' academic achievement using hierarchical
linear model. With the trends in academic progress among American students showing
that African American students continuing to score significantly below European
Americans on every measure (Education Trust 2004; Mullis, Dossey, Foertsch, Jones,
and Gentile 1991), and since teacher expectations seems to have more devastating effect
on the academic achievement of black students than on white students, more empirical
research needs to be conducted to understand the effects of teacher expectations on the
black and white student academic achievement, so that teachers of black students can
become informed about the role that their expectations of black students' academic
performance plays in the educational experience for such students.
This study used HLM approach which many educational researchers argue 1s
ideally suited to educational research because schooling is a nested structure where
students are nested within classes, and classes are nested within schools (Arnold 1992;
Lee 2000; Raudenbush and Bryk 2002). This approach has great potential in educational
research. First, it can explain student outcomes as a function of class-level or school-level
characteristics while taking into consideration the variance of student achievement within
each school. Second, it can model student-level variables and then analyze the different
effects between classrooms or schools by using classroom or school characteristics
(Arnold 1992). Third, it can better estimate predictors of student outcomes within
classrooms and schools by "borrowing" information about these relationships from other
classrooms and schools (Bryk, Raudenbush, Seltzer, and Congdon 1988). However, like
regression analysis, the application of HLM in school effectiveness research can only
4

establish association, but does not provide evidence of causality regarding the impact of
predictors on student achievement in a longitudinal study (Battistich et al., 1995). The
HLM only models the association of the independent variables with the dependent
variable, controlling for other independent variables.
Significance of the Study
The present study offers two important contributions to school effectiveness
research. From a methodological perspective, the use of HLM to analyze secondary
databases should encourage educational researchers to integrate appropriate statistical
techniques with accessible and efficient sources of educational data. With nested and
hierarchical data common in educational settings, and with recent developments making
HLM software packages more user-friendly and accessible, it is important for educational
researchers to become acquainted with and use these procedures which accurately model
the true relationships between educational outcomes and predictors as opposed to
ordinary least squares analysis. The practical significance is the study's contribution to
the research literature on school-related effects on the achievement gap by examining the
differential teacher expectation effect on the black and white students' academic
achievement. By the year 2010, Blacks and Hispanics are projected to compnse
approximately 30 percent of the U.S population (COGME Report 2002), and labor force
projections indicate a severe decline in the number of blue-collar jobs and a substantial
increase in jobs that require high levels of technical skill. Given this economic picture,
the crisis of underachieving black students will become a central issue in determining
America's economic future (Kuykendall 1989). Since learning is only improved when
teachers provide challenge for all students (Lumsden 1997), an understanding of the
5

relationship between teachers' expectations, and students' academic achievement as it
relates to the black-white achievement gap would enable teachers to improve their
teaching methods and strategies aimed at helping students learn, perform better, and
lessen or close the achievement gap between black and white students overtime.
Definitions of Terms
For the purpose of this study, the following definitions are applied.
1.

Achievement Gap: A term used to denote differences m the academic
achievement/performance of particular/different ethnic/racial groups of students.

2.

Hierarchical linear modeling (HLM): A complex associational research method
that accounts for the nested and multilevel nature of educational data
simultaneously.

3.

Self-fulfilling Prophecy: A three-stage process beginning with a person's belief
(false at the time it is held) that a certain event will happen in the future. In the
second stage, this expectation or prophecy leads to a new behavior that the
person would have not undertaken in the absence of such expectation. In the last
stage, the expected events actually take place, and the prophecy is fulfilled.

4. Teacher Expectations: Inferences/presumptions that teachers make about the
future academic achievement of students.

6

CHAPTER II
LITERATURE REVIEW
A discussion of theories of teacher expectations and academic achievement is
provided in this chapter. A review of the literature on how teacher expectations operate
within classrooms, and students' and teachers' characteristics that influence the formation
of teachers' expectations are explored. Research studies that test the influence of teacher
expectations on academic achievement of white versus black students are reviewed,
followed by a conclusion that draws implications of previous research for this thesis.
Theories of Teacher Expectations and Academic Achievement
In the 1970s and 1980s, a theory embodied in what is called the "effective
schools" research was developed. One of the leading researchers in this area was the late
Ronald Edmonds, Professor of Education at Michigan State University. According to
Edmonds (1982), an effective school was defined as one that brought an equal percentage
of its highest and lowest social classes to minimum mastery. For the purpose of
identifying the characteristics correlated with effectiveness, schools, which produced the
desired results, were identified, and then observations were conducted to identify what
they were doing that other schools were not doing. As a result of Edmonds' (1982)
research, five characteristics of effective schools were identified. These include: 1)
leadership which focuses on the identification and diagnosis of instructional problems; 2)
purposes which are clearly defined and recognized; 3) a safe and orderly environment; 4)
high expectations for all students; and 5) regular monitoring by standardized tests.
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The effective school research has served as a basis for school improvement
programs in New York, Milwaukee, and Chicago among others. The underlying
assumption in all of these programs is the belief that all school-age children are educable,
and that their educability derives from the nature of the schools to which they are sent
(Edmonds 1982).
Within the effective schools movement, teacher expectations have continuously
been cited as one of the most salient and crucial variables for successful academic
achievement (Baker, Wood, and Flynt 1994; Gaziel 1997; Gottfreson, Birdseye, and
Gottfredson 1995). In the literature on effective schools, teacher expectations is one of
the three factors associated with high-achieving schools (Stoll and Flink's 1996; Rogers
1998). Sammons, Hillman, and Mortimore's (1995) review of the literature suggests a list
of 11 factors characteristic of high achieving schools including teachers' expectations.
More importantly, it is high expectations that are cited as the primary characteristic of
high-achieving schools. Trout (2000) noted that 75% of high school students interviewed
stated that if their teachers had required more of them, they would have worked harder
and learned more. He further commented that when students are expected to perform at
high levels they make greater efforts to succeed, making teachers' expectations of
students constitute a very important environmental variable (Trout 2000).
Teachers' expectations have been in the forefront of effectiveness research since
publication of Rosenthal and Jacobson's Pygmalion in the Classroom in 1968 which
provided experimental evidence that teachers' expectations can function as self-fulfilling
prophecies with respect to student achievement (Gottfredson et al. 1995; Rosenthal
1990). In that study, teachers of an experimental group of students were informed that the
8

children had obtained high scores on a test that predicted intellectual "blooming," and
therefore could be expected to show a significant increase in intellectual competence. In
actuality, given random selection of the experimental group, there was no reason to
assume that the children would excel. Eight months later, children were readministered
the test and, according to the researchers, showed significantly greater gains in total IQ
than a control group. In explaining their findings, the researchers posed the existence of a
self-fulfilling expectancy bias that led to teachers' differential treatment of experimental
children, resulting in their improved intellectual performance.
Types of "Teacher Expectations"
Numerous definitions of the term "teacher expectations" have been employed by
researchers in studies since Pygmalion (Cooper 1984). These definitions can be
categorized into three general types: estimates of present ability or achievement, expected
improvement, and natural discrepancies between teachers and tests.
This first type of expectation concerns the students' general competencies, or how
adequately they perfonn in particular achievement domains. It refers to the teacher's
perceptions of where a student is "at the present moment." While not really a statement
about expectations of future performance, it does help identify expectation effects. For
instance, it has been noted that teachers who believe that they are interacting with bright
students smile and nod their heads more often than teachers who believe that they are
interacting with slow students. Teachers also lean toward and look into the eyes of
smarter students more frequently (Chaikin, Sigler, and Drelega 1974). Behaviors such as
these are predicated upon how the teacher "perceived" the student initially.
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The second type of expectation1 expected improvement, involves teachers'
predictions about how much academic progress students will make over a specified
period of time. Even though "expected" improvement would appear weakly correlated
with a teacher's present assessment of the student, students labeled "slow" may receive
fewer opportunities to learn new material than students labeled "bright," and slow
students typically are taught less difficult material (Beeze 1970). The effect of such
behavior is cumulative, and, over time, teachers' predictions of student achievement may
in fact become self-fulfilling prophecies.
The third type of expectation 1s the degree to which a teacher over- or
underestimates a student's present level of performance. This type of expectation results
from a teacher's estimate of a student's ability based upon some formal assessment of
that student's performance. It is most often driven by the use of a test that is perceived to
provide an accurate measure of student ability.
The Effects of Teacher Expectations on Student Performance
The three types of teacher expectations described above result in two effects upon
student performance. These are the self-fulfilling prophecy, or Pygmalion effect, and the
sustaining expectation effect.
According to Merton (1957), a self-fulfilling prophecy occurs when "a false
definition of the situation evokes a new behavior which makes the original false
conception come true" (p. 423). Research into the ways in which teachers interact with
their students and the relationship between these interactions and students' academic
performance (Brophy and Good 1978; Douglass 1964; Rowe 1969; Mackler 1969) sheds
considerable light on how teachers form expectations about their students, and, more
10

important, how teachers' expectations influence their behavior toward their students,
which in tum influences student performance.
The sustaining expectation effect occurs when teachers respond on the basis of
their existing expectations for students rather than to changes in student performance
caused by sources other than the teacher (Cooper and Good 1983). While self-fulfilling
prophecies must be preceded by inaccurate teacher expectations, sustaining expectation
effects may only appear for students about whom teachers hold initial accurate ability
estimates. When a teacher misses an opportunity to improve student performance because
he or she responds to a student based on how he or she expects the student to perform,
rather than on other indices showing improved student potential, a sustaining
expectations effect has occurred.
Self-fulfilling prophecy effects are more powerful than sustaining expectation
effects because they introduce significant change in student behavior instead of merely
minimizing such change by sustaining established patterns. Self-fulfilling prophecy
effects are powerful and dramatic when they occur, but the more subtle sustaining
expectations effects probably occur much more often (Good and Brophy 1987).
Theoretical Linkages on How Teacher Expectations Operate in the Classroom
A number of researchers (Brophy 1983; Brophy and Good 1970; Rosenthal 1976)
have postulated theoretical linkages, which may explain how expectations operate within
classrooms. First, it is postulated that a climate is established within a classroom so that
differential expectations for performances are established and accepted by both the
students and the teacher. Second, certain students begin to be treated differently in
accordance with the differential expectations held by the teacher. Third, in response to
11

differential treatment, each student tends to exhibit behavior that complements and
reinforces the teacher's expectations. Finally, over a period of time, the achievement
levels of the students and the social organization of the classroom reflects, to some
degree, differences in the expectations of teachers, and the differential expectations are
exhibited in the results of achievement tests (Clifton, Perry, Parsonson, and Hryniuk
1986). Howe (1972) illustrated how readily these expectations often resulted in self
fulfilling prophecies such that the teacher who expected "disruptive" behavior in the
ghetto school assumed a firm, punitive approach, which in tum resulted in increasing
disruptive behavior, thus fulfilling the teacher's expectation.
While the effects of low teacher expectations are clearly observable in the
classroom, the factors that contribute to these expectations may be less obvious. For
instance, while some expectations result from the actions and beliefs of teachers, others
occur as a result of factors that exist both inside and outside of the classroom. These
factors according to Bamburg (1994) are: first, there is a tremendous amount of
misunderstanding of standardized tests. Along with this misunderstanding is the misuse
of norm-reference achievements. Often, these tests contribute to the belief that
intelligence is stable, rather than dynamic and malleable. Often, once children are placed
in lower tracks, they remain there throughout their educational careers. And, children
placed in the lower tracks are often not challenged to their full potential and often less is
expected of them academically (Hilliard 1995). Performance on these tests allow for
placement and tracking decisions. Secondly, Bamburg (1994) states that misdiagnosis of
students also contributes to low expectations. Too often a student's potential and effort is
not considered; rather tremendous emphasis is placed on current abilities. Lastly,
12

Bamburg (1994) states that teacher efficacy plays a major role in the type of expectations
teachers endorse for their students. Teachers who believe in their own performance are
more likely to have higher expectations for their students because they perceive their
skills as contributing to student performance.
Research on Factors that Influence the Formation of Teacher Expectations
As the Brophy and Good model suggests, teachers form expectations on the basis
of the group and individual characteristics of their students. Numerous student
characteristics have been identified as influencing teacher expectations - race, ethnicity,
social class, gender, personality, physical features, speech patterns, and prior academic
achievement. Low expectations are generally associated with minority group
membership, low socioeconomic status, male gender, nonconforming personality,
physical unattractiveness, nonstandard speech patterns, and low achievement (Brookover
et al. 1982; Cooper and Tom 1984; Good 1987).
Teachers' treatment of students is often based on such ascribed characteristics as
race/ethnicity and sex (Dusek and Joseph 1983). It is not surprising that these
characteristics are important since the sex of a student is easily determined, and ethnicity
is often identified by racial and cultural characteristics, names, and language. Meyer and
Thompson (1956) found that teachers more often disapprove of boys' behavior than girls'
behavior, and that students are generally aware of this difference. Brophy and Good
(1970) also found that boys receive criticism and punishment more often than girls. In
addition, Good, Sikes, and Brophy (1973) demonstrated that the differential disapproval
of students, on the basis of sex, is not related to the sex of the teacher. That is, both male
and female teachers disapprove of boys more often than girls.
13

These different interaction patterns, which are based upon teachers' expectations
of students, may affect student achievement (Braun 1976; Brophy 1983; Brophy and
Good 1974; Clinfton 1981a; Cooper 1979; Dusek 1975). Palardy (1969) shows
differences between boys' and girls' performances are due to differences in teachers'
expectations of students, not to differences in the students' abilities. The researchers
identified two groups of first-grade teachers: One group believed that girls' and boys'
reading performance were the same; the other believed that reading performance of girls
was better than that of boys. Comparisons of the actual achievement of these students
uncovered a significant interaction between teachers' expectations and reading
performance - there were no significant differences between the reading scores of the
boys and girls who had the first group of teachers, but among the students who had the
second group of teachers, the girls significantly outperformed the boys.
Early research findings suggest that, without evidence of students' actual
capabilities, teachers formulate expectations for young children on the basis of social and
physical characteristics related to race and class, and that such expectations lead to
differential, negative treatment of low socioeconomic status and minority group children
(Leacock 1969; Rist 1970). Later research studies (Crano and Mellon 1978), and the
substantial literature on the social inequality as reflected in school grouping and sorting
practices (Bowles and Gintis 1977; Persell 1977), lend considerable support to the thesis
that race and social class are powerful determinants of teacher expectations and treatment
of children. Researchers (Rist 1970: Camoy 1974; Bowles and Gintis 1976) have argued
that schools play a major role in perpetuating the existing social stratification system, in
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part because teachers assume that children with certain ascribed characteristics can learn
more and faster than children with other ascribed characteristics.
There has been considerable evidence that teachers' expectations are influenced
by students' race (DeMeis and Turner 1978; Dusek and Joseph 1983; Marwit and Walker
1978; Rubovits and Maerhr 1973). Baron, Tom, and Cooper (1985) conducted a meta
analysis of experimental studies that focused on teachers' expectations, 16 of which dealt
with race. Teachers had higher expectations for white students in nine of the studies, and
for blacks in one of the studies. Six studies in which the differences were statistically
insignificant did not report which group was favored. Of the five studies with statistically
significant differences, all favored whites. In the meta-analysis, the hypothesis of
identical expectations for black and white students was rejected. Similarly, Ferguson
(1998) argues that experimental studies confirm that race is an important part of the
information teachers use to form an impression of a student and his or her potential. In
one experiment, teachers were asked to listen to a tape of a student's response to a
question about his/her favorite TV show. They were then shown a picture (of either a
black or white girl or boy) that was supposed to be a picture of the student speaking (but
was not necessarily). The teachers were then asked to rate the taped responses for
personality, quality of the response, current academic abilities, and future academic
potential. The outcome of this experiment showed that there was a significant
relationship between the race of the student in the picture and the teacher's estimation of
the student's response and academic abilities.
This sort of racial bias may stem not from any dislike of one group or other on the
part of the teacher (that is, the teacher is not necessarily "racist"), but may simply be due
15

to the teacher's previous experience with different types of students. That is, if a teacher's
experience tells him/her that, all else equal, black students tend not to perform as well
academically as white students, then they are likely to use that experience in forming
expectations of new students from the same group. Additionally, if a teacher knows that a
student has performed poorly in the past (as black students are disproportionately likely
to have done), then he or she may be basing his or her predictions of how a student will
perform on factors other than race, but these predictions will nonetheless still have
racially biased outcomes (Ferguson 1998).
Teacher race has also been shown to influence teachers' expectations of students'
performance. Beady and Hansell (1981) conducted a study, which investigated whether
the race of elementary school teachers in black schools was associated with teachers'
expectations for student achievement and perception of effort. Black teachers expected
more of their students to enter and complete college than white teachers. Similarly
Ferguson (1998a) also argues that black students may be at a disadvantage because of the
"mismatch" between student and teacher race. In other words, black teachers may be
more likely to give black students more support and attention than white teachers would.
Empirical Studies on Teacher Expectations and Students' Academic Achievement
Beginning with Pygmalion in the Classroom (Rosenthal and Jacobson 1968), an
extensive body of research has been developed that describes how teachers' expectations
can influence student performance. Several years of research into teacher expectations
and teacher expectation effects also provide clear evidence that expectations do exist in
regular classroom situations, and that teacher expectations do play a significant role in
determining how well and how much students learn by influencing student performance
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and achievement (Babad 1993; Brophy 1982a; Cooper and Good 1983; Good 1987;
Jussim 1989; Timperley, Robinson, and Bullard 1999). Such expectations may be
exemplified in the learning opportunities provided, in the effective climate created, and in
the interactional content and context of the classroom. These experiences may differ for
students within the same classroom environment, and may lead to differential learning.
Rosenthal (1976) published a meta-analysis of over 300 studies of expectation
effects in the laboratory, the workplace, and the classroom. He found that 37% of these
studies reported results (significant below the .05 level) consistent with the self-fulfilling
prophecy h ypothesis. The percentage of positive results from classroom studies was
similar to (actually slightly higher than) the overall percentage. Most nonsignificant
differences also favored the self-fulfilling prophecy hyp othesis, and significant
differences in the opposite direction were below chance for the laboratory studies and
nonexistent in the classroom studies (Brophy 1983).
Brophy (1982b) contends that expectations generally make a five percent
difference to student achievement and asserts that, while this may be small, the
accumulation of such effects over a number of years could have marked impact on
student achievement. Other researchers have reported larger effects, particularly for
students' grades, which may represent both self-fulfilling prophecies as well as
perceptual biases (Jussim and Eccles 1992). Moreover, some students may be more
susceptible to teacher expectations than others, and some teachers identified as high
differentiating or higher-biased may have greater effects on their students than others
(Babad, lnbar, and Rosenthal 1982; Brattesani, Weinstein, and Marshall 1984; Brophy
and Good 1974).
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Cooper, Findley and Good (1982), studied the relations between student
achievement and various indexes of teacher expectations. Thirteen female third-through
sixth-grade teachers provided reading-expectation measures of students in their reading
groups, which ranged from 13 to 27 per class in the school district of a Midwestern city.
Standardized reading achievement test scores were obtained for students in each teacher's
reading groups. The three measures of teacher expectations - perceived ability, expected
improvement, and perceived-tested ability discrepancy - were used. Student achievement
was measured by the reading comprehension subtest of the Iowa Test of Basic Skills
administered to third through fifth graders, Mastery Statewide Testing Program
administered to sixth graders, and achievement-change measured by the residual scores
created when January achievement was used to predict May achievement.
The three teacher-expectation measures and the three student-achievement
measures were correlated separately for each teacher resulting in fifteen correlations for
each of the thirteen teachers. Correlations were then transformed to Z-scores (Hayes
1973) and subjected to fifteen one-sample t tests, which are conservative in terms of
generalizing to other students of these teachers, but appropriate for generalizing to other
teachers. It was found that students who were seen by their teacher as having greater
ability also tended to have their ability overestimated. How much the teacher expected
the student to improve was not significantly related to either the student's perceived
ability, or to the discrepancy. between perceived and tested ability. Among the
achievement measures, January and May scores were strongly correlated. Also, students
with high May scores were likely to have shown the most gain from January to May
testing. Teacher's perceptions of a student's ability correlated strongly with student
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achievement. Perceived ability was also related to achievement change and the
discrepancy between perceived and actual ability showed the strongest relationship
with/to achievement change. The amount of improvement the teacher expected was
uncorrelated to either of the other expectation measures or the three achievement
measures.
Whereas the expectation measures used in Cooper, Findley and Goods' (1982)
study supported the expectation effect, the expected improvement measure did not. This
perhaps could have been because of the rank ordering method used, which may have
been too difficult a task for assessment of expected improvement. The teachers could
have been asked to gauge expected improvement for each student individually, perhaps in
terms of change in percentile ranking. Their study also used a small sample of teachers
and female students from a school district in a Midwestern City, making generalization of
their study results only possible to that sample. Also, race/ethnicity differences were not
examined in this study.
Haynes and Johnson (1983) examined the differential effects of teacher
expectations on the grades of male and female students for courses in a special academic
remedial program and for regular liberal arts courses. The sample consisted of 172 male
and female black freshmen students at an urban, traditionally black university. Teacher
expectations were manipulated by providing lists purporting to indicate students who
were likely to improve in performance. The self-expectation condition was established by
sending letters to students informing them that they were likely to do well. Academic
achievement was measured by two GPA measures based on courses in the compensatory
education program and on regular liberal arts course grades. Analysis of variance was run
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with teacher expectancy, student self-expectancy, and sex as independent variables, for
each of the two dependent measures - liberal arts GP A and academic reinforcement GP A.
The results indicated significant self-expectancy main effects on achievement as
measured by grade point average in liberal arts courses, as well as significant teacher
expectancy and self-expectancy interaction effects on this same measure of achievement.
Teacher expectancy differences were not significant, and those small differences that
existed favored the group for whom teachers had not been given any expectancy
information.
Even though Haynes and Johnson's (1983) study lacked expectancy effect
differences between males and females due to the fact that expectancy works equally well
for both groups, the existence of no significant results for the dependent variable
academic reinforcement GPA may have been due in part to a difference in approach
between instructors in academic reinforcement and regular liberal arts courses. It may
also have been a function of the narrower score scale, and subsequent lower variability in
scores. This expectancy study focused only on grades of specific courses, and not on
general academic performance as the measure of achievement. Furthermore, their study
focused on a special group of 172 male and female black freshmen students making
generalizations of their study results only possible to that group of students. This study
did not examine race/ethnicity differences as it only focused on black freshmen students.
Davies, Hattie, and Hamilton (2003) conducted a study, which investigated the
ways in which differing teacher expectations appeared to impact student achievement in
reading, and then more specifically investigated those teacher expectations for differing
ethnic groups in New Zealand. Twenty-one practicing primary school teachers from 12
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different schools working in the Auckland area completed one survey at the beginning
and at the end of 2001, which related to teachers' expectations regarding their students'
achievement in reading. A further survey was designed to explore the teachers'
judgments of their students' achievement in reading. Teachers were also asked to judge
the current level of achievement for each child in reading as well as their expectations for
their students' achievement at the end of 2002. Repeated measures analysis of variance
for teacher survey and assessment was used. The findings showed that teachers generally
had high expectations for all ethnic groups other than Maori students, and teachers
thought that Maori were performing at significantly lower levels than all other ethnic
groups.
This study provided evidence of a negative self-fulfilling prophecy for Maori
students by uncovering expectations for Maori students that were significantly below
those of all other ethnic groups. For Maori students, expectations were correlated with
achievement. Since this study was not based on a national sample, generalization of
results is only possible for this specific group studied.
Hillman (1984) sampled students, teachers, and principals to investigate the
relationship between their collective expectations and self-efficacy and student
achievement. Ten high-achieving schools were randomly selected from all Michigan
public elementary schools, where 89 percent or more of the students had attained the
objectives for mathematics and reading as assessed by Michigan Educational Assessment
Program (MEAP), and ten low-achieving schools were selected randomly from all
Michigan public elementary schools where less than 75 percent of the students had
attained these mathematics and reading objectives. The study consisted of 758 fourth
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graders since the MEAP was only used with the fourth grade at the elementary level, 35
regular fourth grade classroom teachers within the selected schools, and 19 principals of
the chosen elementary schools. Pupils,' teachers,' and principals' questionnaires were
designed to measure both expectations and self-efficacy whereby the expectation scales
focused on present expectation (for example, passing a test) for student academic
achievement.
Using chi-square analysis, socioeconomic status, gender, and racial composition
of the students were tested for differences between high and low achieving schools.
Analysis of variance showed that, when students, teachers, and principals were examined
separately, only students' self-efficacy and teachers' expectations were significantly
different across high and low achieving schools. However, examination across groups
within each school demonstrated a strong trend indicating that as more than one group
evidenced high expectations and self-efficacy, a greater likelihood existed that the school
was high achieving.
Although the results of their study showed relationships among the variables used,
these findings in no way implied causality. Their research design should have been
directed toward pinpointing possible causality in the interrelationships of achievement
and students', teachers', and principals' levels of expectations and self-efficacy.
Mendels and Flanders (1973) conducted a study which attempted to replicate the
original demonstration of teacher expectancy effects by Rosenthal and Jacobson (1968).
The participants included 120 first grade pupils attending ten different schools in a large
suburban school system and their instructional teacher aides present to assist the regular
classroom teacher. ACT was used as a measure of intelligence. Teachers filled out an
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evaluation form for each pupil rating their achievement in reading, arithmetic, and social
skills, and listed their current reading levels. Teachers were also administered a post-test
questionnaire. Although the experimental group tended to make greater score gains on
the ACT, no significant differences were found between the two groups on reading grade,
arithmetic grade, social skills, and reading level.
While conclusive results were not found, some evidence was uncovered to
indicate the existence of weak expectancy effects. The study could have failed to produce
strong expectancy effects since it was based on artificial manipulation. For example,
Seaver (1971) found that naturalistically induced teacher expectancies did influence pupil
achievement in grade one. This study failed to examine race/ethnicity differences and
was also based on a relatively small sample which would make generalization of its
results only possible to the specific group studied.
Trouilloud, Sarrazin, Martinek, and Guillet (2002) conducted a study where the
purpose was (1) to revisit the Pygmalion effect in light of three hypotheses in physical
education classes, and thus to assess the extent to which naturally occurring teacher
expectations create self-fulfilling prophecies, create perceptual biases, or accurately
predict student achievement, and (2) to explore the influence of student self-perception
on the teacher expectations. Participants in this study were 173 students (93 boys and 80
girls) and 7 teachers from 8th to 11th grade in six French junior high schools. The student
sample was largely white (85%) and heterogeneous in socio-economic status. Teachers
evaluated each student in their class on two expectations: student performance (i.e.,
'according to you, how good will this student be in swimming?'), and talent (i.e., 'does
this student have a natural talent which will enable him/her to succeed in swimming?').
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Teachers rated items on a 7-point scale ranging from 1 (very bad) to 7 (very good).
Perceived ability, which was defined as the individual's perception of his or her current
competence at swimming (i.e., 'when you're swimming, you consider yourself . . . '), had
its responses indicated on a 7-point scale anchored by very bad (1) and very good (7).
Two measures of prior achievement were used: (1) prior grades in physical education
during the school year, and (2) scores on a standardized achievement test taken in the first
week of the physical education classes. This test, which required the student to swim as
far as possible in 10 minutes, was used as a measure of swimming ability. There were
also two measures of final achievement: (1) scores on the same standardized test taken in
the last week of the session, and (2) final grades at the end of the 10-week session.
Path analysis models were used to evaluate relationships among the variables (i.e.,
teacher expectations, student achievement, and perceived ability). The results confirmed
the existence of a significant link between teacher expectations and student achievement.
Teacher expectations were significantly correlated with final standardized test scores and
with final marks. The first analysis identified the extent to which teacher expectations
predicted student achievement after controlling for previous achievement and perceived
ability. Results showed that teacher expectations of student achievement predicted final
standardized test scores. Thus, even when previous achievement and perceived ability
were similar, high-expectancy students achieved higher standardized tests scores than did
low-expectancy students. Path analyses also showed that teacher expectations of student
achievement had a significant effect on student perceived ability, even after controlling
for prior perceived ability. In other words, students perceived by teachers as performing
well at the beginning of ten swimming lessons regarded themselves as good performers at
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the end of these lessons. Finally, the results of this study showed some evidence that
student perceived ability mediated self-fulfilling prophecies. Path analysis showed that
final student perceived ability marginally predicted final performance. The results of path
analysis revealed that teacher expectations of student ability predicted standardized test
scores more strongly than final grades. Thus, in this study, teacher expectations did not
have biasing effects. Therefore, the results did not support the original h ypothesis.
This study is, to my knowledge, the first to test in a full model the three
hypotheses of the confirmation of teacher expectations by providing a more general
picture of the complex relations between teacher expectations and student achievement.
Results showed that two out of three potential sources of teacher expectations occur in a
naturalistic physical education setting. First, these results provide support for the
hypothesis that naturally formed teacher expectations are mainly accurate. Moreover, for
the first time a third aspect of teacher accuracy was investigated: the extent to which final
student grades were based on student performance and involvement (i.e., judgment
accuracy). Results showed that 60% of the variance in the grades that teachers assign to
students depend on student performance and perceived ability. This study, therefore,
supports the consensus emerging from educational research that teacher expectations
generally predict student achievement mainly because they are accurate, and not because
they are self-prophetic (e.g., Brophy 1983; Jussim 1989; Jussim et al. 1996, 1998; Meyer
1985; West and Anderson 1976). Thus, a physical education setting and a more generally
educational situation seem to be particularly conducive to accuracy, in comparison with
other contexts in which expectations effects have been studied, such as social interaction
between previously unacquainted individuals (Snyder and Stukas 1999). More precisely,
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due to the numerous interactions between teacher and student, physical education
teachers can portray a very accurate picture of overall student athletic ability very
quickly.
Some results, nevertheless, were consistent with the occurrence of self-fulfilling
prophecies. Direct effects of teacher expectations on perceived student ability and
achievement could be suspected because, even after controlling for relevant antecedents
(initial student perceived ability, prior achievement), teacher expectations had a direct
influence on student outcomes. The results are consistent with previous studies in
physical education classes (e.g. Bibik 1999; Martinek 1981, 1988, 1989; Martinek and
Karper 1984) and in mathematics classes (Jussim 1989; Jussim and Eccles 1992).
Nevertheless, the relatively restricted duration (10 weeks) of the session studied may
constitute a limiting factor for assessing the self-fulfilling prophecy effect. The influence
of differential treatment on achievement seems to be a relatively long process. More
longitudinal studies (e.g., for one school year) would allow for a more adequate
assessment of the self-fulfilling prophecy.
Finally, contrary to Jussim's studies, this one did not reveal the existence of
perceptual biases of teachers during the swimming sessions, insofar as teacher
expectations did not predict the final grade when controlling for final student score and
perceived ability. Thus, it would appear that possibly erroneous prior teacher
expectations concerning student ability did not influence their student evaluation. One of
the explanations may be that in physical education classes, probably more than in other
teaching situations, teachers frequently see their pupils 'in action' and thus have
numerous opportunities to evaluate them accurately and in a relevant way. Also,
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swimming is an activity where teachers can use objective measures to evaluate student
achievement (e.g., time, distance, involvement). Therefore, physical education teachers
could be less subject to prejudices. As with all path analytic studies, these results must be
interpreted cautiously: although many plausible predictors were controlled in this study,
and although a reverse causal link is not conceivable (e.g., final marks and final scores
did not cause teacher expectations at the beginning of the session), it is impossible to be
certain that all relevant variables were controlled, particularly regarding motivational
variables. No matter how many variables are included in a naturalistic study, it is always
possible that a relevant one was omitted (see for example Judd and McClelland 1989).
Furthermore, this study dealt with mean effects. Indeed, it would be interesting to identify
conditions under which each hypothesis would tend to appear more strongly in
naturalistic studies (Madon et al. 1997). One can put forward the hypothesis of a
moderating influence of student socio-demographic factors such as age, gender, ethnicity,
and socio-economic status (Baron, Tom, and Cooper 1985; Jussim et al. 1996), as well as
personality characteristics (see Cooper and Hazelrigg 1988; Neuberg, Judice, Virdin, and
Carillo 1993, for reviews in experimental laboratory studies). Another limitation of this
study may be the measurement of teacher expectations. Teachers had to use scales
anchored with 'very bad' and 'very good'-i.e., without any reference to an objective
performance. Some studies (e.g., Kobrynowicz and Biernat 1997) provide compelling
evidence that subjective judgments can mask the occurrence of stereotypes (in particular,
gender stereotypes) that are operating when participants have to use objective estimates
of performance. Indeed, according to the shifting standards model (Biernat 1995), it
seems that individuals adjust the meaning of the subjective scales according to their
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expectations for men and women regarding height, weight, income, and some personality
attributes, which removes evidence of gender stereotypes. Lastly, this study failed to
examine race/ethnicity differences of the students studied and the results of this study
could only be generalized to students and teachers in this study.
Summary

The above literature review has summarized the theories of teacher expectations
and academic achievement, theoretical linkages of how teacher expectations operate
within classrooms, students' and teachers' characteristics that influence the formation of
teacher's expectations, and empirical studies that test the influence of teacher
expectations on academic achievement of white versus black students.
Review of the empirical research literature on teacher expectations and academic
achievement reveal four shortcomings that are addressed in the present study. First, all
but Davies, Hattie, and Hamilton (2003) study failed to consider students' race/ethnicity
in examining the differential teacher expectation-student achievement hypothesis as it
relates to the black-white gap in academic achievement which differ and have a more
devastating effect on black than on white students. Teacher expectations are particularly
important in the development of positive self-image in black students. Low teacher
expectations have been shown to reduce the motivation of black students to learn by
eroding academic self-image in such students (Kuykendall 1989). For many black youths,
factors such as negative stereotypes, low teacher expectations and cultural bias in schools
have offered a defeating and discouraging experience. Teachers who form negative
attitudes toward their students thus contribute to the massive educational failure of black
children [Levy (1983) as cited in Kuykendall (1989)). Black students have strong needs
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for achievement and approval (Poussaint 1972) such that when these needs are not met,
then their self-concepts suffer (Kuykendall 1989). Frequently, teachers are dismayed over
what they perceive as negative attitudes in lower-achieving youths. In turn, poor attitudes
about learning and the resulting negative classroom behaviors have often been shaped by
what a child perceives as the teacher's attitude, behavior and expectations. The cycle is
then completed by the child's academic self-image being reflected in classroom behavior
(Kuykendall 1989).
In this study, this shortcoming is addressed by examining the effect of teacher's
expectations on academic achievement including student's race as a level-one predictor
of academic achievement in a hierarchical linear model. Teacher's expectations variable
was added to the student-level model as an interaction term to test its influence on
average academic achievement of students, when student's race was considered.
The second shortcoming is failure by all reviewed studies to examine the impact
of teacher expectations, and potential cross-level interaction between student race and
teacher race. Black students have been known to be at a disadvantage because of the
"mismatch" between student and teacher race, since white teachers more than likely give
their white students more support and attention than black students (Ferguson 1998a).
This study, addressed this shortcoming by adding both teacher's expectations and
teacher's race to the student-level model as interaction terms to test their influence on
average academic achievement of students when student's race was considered.
The third shortcoming is failure by all reviewed empirical studies to use a
modeling approach/technique that takes into account the nesting/multilevel nature of data
in school setting where students are nested within teachers/classrooms that are in turn
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nested within schools. Some of the studies tended either not to have more than one
school, or failed to take into account nested nature of the data they used. All of the
reviewed empirical studies either used regression, path analysis, analysis of variance or
correlation analysis procedures. ANOV A is a general technique that can be used to test
the hypothesis that the means among two or more groups are equal, under the
assumptions that the sampled populations are normally distributed, and all population
means and variances from each data group must be (roughly) equal. We rarely have this
luxury in real-world applications. ANOVA only detects significant differences among
group means, but does not indicate the functional form of the relationship among group
means. A correlation study is one designed to determine the degree and direction of
relationship between two or more variables, or measures of behavior. It only shows that
two variables are related in a systematic way, but it does not show whether the
relationship is a cause-and-effect relationship since no direction of influence is known or
can be assumed. In fact, often both variables are "caused" by some other independent
variable(s) not being measured.
One of the assumptions underlying traditional regression approaches is that the
observations are independent; that is, the observations of any one individual are in any
way systematically related to the observations of any other individual leading to some
degree of dependency or similarity among observations nested within schools. This
assumption is often violated, for example, if some of the observed students are from the
same family, classroom or school, yielding biased estimates of the relationships among
variables (Seltzer 2004; Bryk and Raudenbush 2002; Hox 2002). Ignoring such
dependencies/similarities (for example, ignoring the intra-class correlational structure of
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multilevel data) can result in the estimation of standard errors for treatment effects that
are too small, thus the risk of inflating type I errors (Hox 2002; Raudenbush and Bryk
2002). The reviewed empirical studies thus ignored the nesting of students in different
schools in their analysis, which may have led to concealing potentially substantial
information between schools heterogeneity due to variations and background
characteristics ofresearch participants (students in this case).
This study addresses this shortcoming by using hierarchical linear modeling
technique in the analysis of multilevel data. A two-level model is estimated to see the
effects of teacher expectations on black and white student academic achievement. A
widespread and consistent finding on extensive studies about the differences between
racial

groups,

particularly African American and whites, on levels of academic

achievement shows that on average, African American students score below white
students on tests of academic achievement (Voelkl 1993; Jenks and Phillips 1998;
Haycock 2001; Education Trust 2002-2003a, 2002-2003b). Student's race variable was
entered at level-one (student-level) to see its effect on the student's academic
achievement by determining if black students have low academic achievement while
white students have high academic achievement across schools.
Research has shown a correlation between student achievement and teacher
expectations (Lumsden 1997; Northwest Regional Educational Laboratory 2001a).
Research conducted by the Education Trust found teachers in high poverty and high
minority schools to give fewer assignments and have low expectations for student
performance on their assignments (Heylock et al. 2001). Teachers' perceptions, positive
racial attitudes and expectations influence black students' academic achievement and self
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image (Forehand, Regosta, and Rock 1976; Garrett-Holiday 1985). Ferguson (2002)
found that black students tend to care more about what teachers think about them than
white students, and also points to his anecdotal findings that black students "would prefer
to look lazy than to look stupid." Since the data file did not have teacher identification
numbers, both teacher expectations and teacher race were added to the student-level
model as interaction terms to test their influence on average academic achievement of
students when student race was considered.
Private school students have been known to outperform public school students on
standardized tests. For example, students in religiously affiliated schools earn higher
verbal scores and students enrolled in independent schools receive higher SAT math and
verbal scores than their peers in public schools (College Board 1999b; Council for
American Private Education (CAPE) 2001). In 1999, private school students also scored
significantly higher than public school students on the Repeat of the Third International
Math and Science study (CAPE 2000). Parents find private school teachers to have higher
expectations for students and require more work of their students (Norris 2002). Private
school teachers and administrators require more communication between home and
school and work to develop relationships with students and their families (Ruenzel 1994).
Therefore, at level-two (school-level), school's type variable was modeled to determine
its influence on school's average academic achievement of students. School's type
variable was modeled to determine its significant cross-level interaction effect with
teacher's expectations on average students' academic achievement.
The fourth shortcoming is that all but Hillman's (1984) study use non-probability,
convenience samples that cannot be generalized to the population of U.S. students. This
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shortcoming is addressed by using data from the National Educational Longitudinal
Study which is a nationally representative data set administered by the U.S. Department
of Education. The survey covered a sample of more than 15,000 tenth grade students,
12,000 teachers, in about 760 schools in the year 2002, and gathered an enormous
amount of information for each student including family background, school and
neighborhood characteristics, teacher and parent assessments, and test scores.
Another unique feature of National Educational Longitudinal Study is that it is
particularly well-suited for the study of school effects because it identifies school
attributes that are associated with academic achievement and tested students in the areas
of reading and mathematics. Furthermore, it has detailed teacher-and school-level
information that is tied directly to individual students. In other words, the characteristics
of each tenth-grade mathematics and reading teacher (race/ethnicity, expectations of
students, etc.) who taught the tenth-grade students taking mathematics and reading tests
are known. In addition, characteristics of each tenth-grade mathematics and reading
student (race/ethnicity, mathematics and reading scores, etc.) and the type of schools
attended (school control) are also available. These two features of the National
Educational Longitudinal Study make it one of the most comprehensive and well
designed studies available for conducting multilevel educational research analysis that is
generalizable to the population of U.S. students.
This study is limited to academic achievement of black and white students
because of the following reasons: (1) The pattern in the relationship between white and
Hispanic students' scores have not been as dramatic/wide as the pattern between white
and black students' scores. Except for a slight decline in the white-Hispanic reading score
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gap in the 1970s, the gap appeared to remain fairly consistent since the 1980s (National
Assessment of Educational Progress (1999): (2) Many past studies about academic
achievement gaps have been focused more on black and white students than on white and
any other racial/ethnic group of students (Jencks and Phillips 1998; National Center for
Education Statistics 2000a, 2000b; Valencia and Suzuki 2000, Jacobson et al. 2001). This
study thus will focus on academic achievement differences between white and black
students by addressing the above four shortcomings found in previous studies to
determine the influence of teacher expectations on academic achievement of white and
black students.
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CHAPTER III
METHODS
This chapter details the methods that were used to examine the differential teacher
expectation-student achievement hypothesis as it relates to the differences in academic
achievement between black and white students. Hierarchical linear modeling was used to
examine the effects of differential teacher expectations on black and white student
achievement in mathematics and reading. The following sections provide a description of
the methods that were used in the study.
Research Questions
The work of this thesis addresses the following research questions:
1. Are there significant differences between black and white students' academic
achievement across schools?
2. Do teacher expectations significantly affect black and white students' academic
achievement across schools?
3. Are there si gnificant differences between black and white students' academic
achievement as a result of teacher expectations?
4. Are the differences between black and white students' academic achievement
depend on the effect of teacher expectations as influenced by the combination of
both teacher's race and student's race?
a.

Do black students have lower academic achievement with white teachers

because of lower white teacher's expectations while white students have higher
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academic achievement with white teachers because of higher white teacher's
expectations.
b.

Do black students have higher academic achievement with black teachers

because of higher black teacher's expectations while white students have lower
academic achievement with black teachers because of lower black teacher's
expectations.
5. Are there significant differences between the academic achievement of public
schools as opposed to that of private and Catholic schools?
6. Are there significant differences between the academic achievement of public
schools as opposed to private and Catholic schools as a result of mean teacher
expectations?
Hypotheses

The following h ypotheses guided the study in examining the effect of differential
teacher expectations on black and white student' academic achievement.
Hypothesis 1: Black students have lower academic achievement than white students.
Hypothesis 2: Teacher expectations affect black and white students' academic
achievement.
Hypothesis 3: Black students have lower academic achievement as a result of lower
teacher expectations, while white students have higher academic achievement as a
result of higher teacher expectations.
H ypothesis 4: The differences between black and white students' academic
achievement depend on the effect of teacher expectations as influenced by the
combination of both teacher's race and student's race.
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a. Black students would have lower academic achievement with white teachers
because of lower white teacher's expectations while white students would have
higher academic achievement with white teachers because of higher white
teacher's expectations.
b. Black students would have higher academic achievement with black teachers
because of higher black teacher's expectations while white students would have
lower academic achievement with black teachers because of lower black teacher's
expectations.
Hypothesis 5: Public schools have lower academic achievement than private and
Catholic schools.
Hypothesis 6: Public schools have lower academic achievement as a result of lower
mean teacher expectations, and private and Catholic schools have higher academic
achievement as a result of higher mean teacher expectations.
Data and Variables
Data for this study were drawn from the base year of the National Educational
Longitudinal Study (NELS) of 2002. Conducted by the U.S. Department of Education,
NELS is a nationally representative sample of public and private schools with tenth
grades in 2002, which was the base year. The purpose of the NELS: 2002 assessment was
to provide measures of student achievement in reading and mathematics that can be
related to student background variables and educational processes, for individuals and for
population subgroups. NELS collected information from students, students' parents,
teachers, and school administrators.
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NELS (2002) used a two-stage sample selection process. First, a national sample
of schools was selected using stratified probability proportional to size (PPS), and
resulted in 1,221 eligible public, Catholic, and other private schools from a population of
approximately 27,000 schools containing 10th grade students. Of the eligible schools, 752
participated in the study. In the second stage of the sample selection, a sample of
approximately 26 sophomores from within each of the participating public and private
schools was selected. Each school was asked to provide a list of 10th grade students, and
quality assurance checks were performed on each list that was received. A stratified
systematic sample of students was selected on a flow basis as student lists were received.
The strata were Hispanic, Asian, Black, and other race/ethnicity. The total expected
student sample size of approximately 20,000 was expanded to select additional Hispanic
(if necessary) and Asian students in order to estimate subpopulation parameters within
precision requirements.
All full-and part-time teachers who were teaching 10th graders in mathematics or
English/language arts in spring 2002 were included in the NELS: 2002 universe of 10th
grade teachers. The actual sample was restricted to teachers who were providing
instruction in one of the two subjects to the full ( expanded) sample of 10th grade students
within the sampled schools. Thus, once students were selected within schools, their
teachers of the assigned subjects (mathematics, and reading) were identified and asked to
participate in the study.
NELS (2002) computed three sets of weights: a school weight, a weight for
student questionnaire completion, and a contextual data weight for the expanded sample
of questionnaire-eligible and questionnaire-ineligible students. Schools and students were
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adjusted for non-response, and these adjustments were designed to significantly reduce or
eliminate non-response bias for data elements known for most respondents and non
respondents. In addition, school weights were post-stratified to known population totals.
Two sets of variables were used in this study. These were: (1) student-level
variables drawn from surveys applied to parents, students, and teachers; and (2) school
level variables drawn from the school administrator survey.
Student-level Variables
The student level-I variables consisted of both variables used to test study
hypotheses and control variables. These were academic achievement, student's race,
student's sex, and student's socioeconomic status, teacher's expectations, teacher's race,
teacher's highest degree, and teacher's experience. Academic achievement as an outcome
variable was measured by the tenth grader's standardized measure of mathematics and
reading test scores. Student's race/ethnicity was represented by a dummy variable coded
I for black, and O for white. The student's race variable was entered into this level to test
if it shows black students having lower academic achievement than white students across
schools. Student-level variables student's sex and student's socio-economic status were
entered into this level as control variables. Student's sex was coded 1 if the student was
female, and O if the student was male. Student's socio-economic status was measured by
socio-economic status composite developed by the National Center for Educational
Statistics. This composite combines information from parental education, occupation, and
family income.
The data file did not have teacher identification numbers, therefore to test for the
hypothesis regarding interaction effects between students and teachers, interaction terms
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(teacher race x student race, teacher race x teacher's expectations, and teacher race x
student race x teacher's expectations) had to be added to the student-level model. The
teacher predictor variables used were teacher's expectations, teacher's race, teacher's
highest degree, and teacher's experience. The teacher's expectations variable was a
measure of how far in school the teacher expects the students to go, and was coded in
seven categories as follows: (1) less than high school graduation; (2) high school
graduation or GED; (3) attend or complete 2-year school course in a community or
vocational school; (4) college but not complete a 4-year degree; (5) bachelor's degree; (6)
obtain a Master's degree or equivalent; and (7) obtain a Doctorate, professional degree or
other advanced degrees (Ph.D., M.D., etc). Teacher's expectations was entered into this
level to determine its influence on academic achievement of students, and to test if black
students have lower academic achievement than white students due to lower teacher
expectations, while white students have higher academic achievement than black students
due to higher teacher expectations. Teacher's race was entered into this level to test if
black students have higher academic achievement with black teachers, and white students
have higher academic achievement with white teachers. The teacher's race/ethnicity
variable was dummy coded 1 if the teacher was black, and O if the teacher was white (1 =
Black, 0 = White). Teacher variables teacher's highest degree, and teacher's experience
were entered into this level as control variables. The teacher's highest degree was
measured by the highest level of academic degree(s) a teacher earned, and was coded in
seven categories as follows: (1) no degree; (2) associate degree (A. A., A. S., etc.); (3)
bachelor's degree (B. A., B. S., etc.); (4) education specialist/professional diploma; (5)
master's (M. A., M. S., M. B. A., etc.); (6) doctorate (Ph. D., Ed. D., P.H., etc.); and (7)
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first professional (M. D., D. D. S., J. D/L. L. B., etc.). The teacher's experience variable
was measured by the total number of years a teacher had been teaching in a particular
school, which ranged from O to 40 years.
School-level Variables
The school level-2 predictor variables used in the study were school type,
school's mean teacher expectations, school's socio-economic status, and school's racial
composition. The school type variable was entered into this level to determine if public
schools have lower academic achievement than private and Catholic schools. The school
type variable was modeled to determine if public schools have lower academic
achievement than private and Catholic schools due to lower teacher expectations, and
Catholic and private schools having higher academic achievement than public schools
due to higher teacher expectations. The school type was dummy coded as 1 if the school
is public, and O if the school is Catholic or private (public = 1, 0 = Catholic and other
private schools). The schools' mean teacher expectations variable was entered into this
level to determine its influence on schools' mean academic achievement of students.
Mean teacher's expectations was measured by taking the mean of individual teacher's
expectations in the school. The school's racial composition, geographic region of the
school, percentage of the tenth graders in the college preparation program, and school's
socio-economic status were entered into this level as control variables. The school's
racial composition variable was created by taking the mean of the race dummy variable
which shows the proportion of black students in the school. The school's socio-economic
status was measured by percent of students receiving free/reduced-price lunch. Details of
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survey question items that were used to measure student-level and school-level variables,
together with summary statistics, are presented in Table 2 in chapter 4.
Data Modeling and Analytic Procedures

Hierarchical linear modeling analysis procedures were used to estimate the effects
of teacher expectations on black and white students' academic achievement. Raudenbush
et al.' s HLM software, Version 6 (2004) for hierarchical linear and nonlinear modeling
was used to analyze the data. The estimation of the effect of teacher expectations on
students' academic achievement using hierarchical linear modeling followed Raudenbush
and Bryk's (2002) two-step model building procedure. These two steps involved
estimating unconditional and conditional models.
Unconditional and Conditional Models of Teacher Expectations Effects on Black and
White Students' Academic Achievement

The model building process involved constructing both unconditional and
conditional models of academic achievement, to examine the effects of teacher
expectations

on

students'

academic

achievement

when

student

demographic

characteristics, teachers' and school characteristics are controlled. Thus, unconditional
and conditional models were constructed following Raudenbush and Bryk's (2002)
modeling procedures.
An unconditional model (one-way ANOVA model with no predictors) produces
point estimates and confidence intervals of the mean outcomes of the dependent
variables, and provides information about the outcome variability at each level (i.e.,
indicating the vanance within-groups and between-groups of the outcome variables
studied) (Raudenbush and Bryk 2002; Hox 2002). The conditional model allows the
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inclusion of predictors to explain variability in student outcomes at level 1 (Raudenbush
and Bryk 2002; Hox 2002).
Three-Step Modeling
The estimation of school or group effects usmg HLM follows a three-step
procedure (Anderman 2002; Arnold 1992; Hofmann 1997; Lee 2000; Raudenbush and
Bryk 2002). This study applied the three-step procedure by using Raudenbush and Bryk's
three models: the one-way ANOVA model with random effects, the random coefficient
model, and the intercepts-and slopes-as-outcomes model (e.g., Anderman 2002; Hofmann
1997; Lee 2002). The following is a brief introduction of the three models estimated
using two-level modeling: student-level and school-level.
The One-Way ANO VA (Unconditional) Model
In this model, no predictors are included. The model provides useful preliminary
information about how much variation exists in academic achievement for the two
different levels (students, and schools) (Raudenbush and Bryk 2002). The estimates
provided by the model are for fixed and random effects; where the fixed effect is the
average between level (levels 1 and 2) means, and the random effect is the variance
component for each of the 2 levels (within and between). The variance (/) parameter
captures the within group variability, and 'too (unconditional variance) captures the
between group variability. The model also provides an auxiliary statistic, intra-class
correlation (ICC), providing information on the proportion of variance in the outcome
variable at each level. This model can indicate whether HLM is needed, or whether a
single level analysis is appropriate. Only when school accounts for more than 10% of
total variance in the outcome should multilevel analysis be considered (Lee 2000). Ma
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(2000) noted that in HLM literature, a between-school variance of 10% to 20% is usually
considered substantial.
Equation 1 below specifies the student-level model of individual academic
achievement of student i in school j:
(1)

where Yij is the outcome (i.e., mathematics or reading achievement) for student i in
school j, Poj is the mean academic achievement of students in school j; and rij is a random
"student effect," that is, the deviation of student i's score from mean of students in school
j. The residuals (random component) from this model are assumed to be normally
distributed with a mean of O and variance c/.
Equation 2 below specifies the school-level model. The equation shows the
variability among schools whereby school means, Poj, are viewed as varying randomly
around a grand mean, where Yoo is the grand mean of academic achievement while Uoj is
the random "school effect," the deviation of school j's mean academic achievement from
the grand mean. Again, the residuals are assumed to be normally distributed with a mean
of O and variance -roo
Poj = Yoo + uoj

(2)
The Conditional Models

Once the baseline unconditional models are estimated, conditional models that
include variables to explain variation at each of the two levels are estimated.
The Random Coefficient Model
The random coefficient model regresses the outcome measure on student-level
predictors to provide an estimate of variability in the intercepts and slopes across groups
and to offer guidance on the specification of level-I coefficients as random, fixed, or
nonrandomly varying (Yu and White 2002). Furthermore, no level-2 variables are
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included in this model and regression coefficients are assumed to vary randomly across
schools as a function of the grand mean and random error (Raudenbush and Bryk 2002).
In this model, however, since teacher's expectations and student's race are the main
level-I predictor variables of interest whose effects are hypothesized to vary across
schools, the intercept and their slopes are allowed to vary randomly among schools.
The equations for the random coefficient model are:
Level 1

Yij = Po+
j P1j (Student's race) + P2j (Student's sex)+
P3j (Student's SES)+ P4j (Teacher's expectations)+
Psj (Teacher's highest degree)+ P6j (Teacher's
experience)+ rii

Level 2

Poj = Yoo + Uoj
P1j= Y10+ UJj
P2j = Y20
p3j= Y3o
P4j = Y40+ ll4j
Psj= Yso
p6j = Y6o

where the distribution of each school's achievement is represented by the intercept Poj,
and the slopes, p tj, P2j, p3 j, P4j, Psj , and P6j. The slopes characterize the expected change in
achievement scores for a unit change in student's race, student's sex, student's SES,
teacher's expectations, teacher's highest degree, and teacher's experience. According to
Raudenbush and Bryk (2002), this model estimates (a) fixed effects: y00 which is the
overall mean achievement; and Y10, Y20, y30, Y4o, Yso, and Y6o which are the average
student's race-achievement, student's sex-achievement, student's SES-achievement,
teacher's expectations-achievement, teacher's highest degree-achievement, and teacher's
experience-achievement regression slopes across schools; (b) random effects: Uoj which is
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the unique increment to the intercept associated with school}, Utj and u4j which are the
unique increments to the student's race-achievement and teacher's expectations
achievement slopes respectively associated with school}, and rij which is the level 1
effect; and (c) reliability estimates for Po j , Ptj , P4j. In addition, an explained variance
statistic is produced by the random coefficient model.
The random coefficient model investigates whether there is significant variance in
the intercepts and slopes across groups, which are conditions for pursuing the third step:
intercepts-and slopes-as-outcomes model. In other words, intercepts-as-outcomes model
analysis will only be conducted if there is significant variance across groups in the
intercepts, and slopes-as-outcomes analysis if there is significant variance across groups
in the slopes (Hofmann 1997).
The Intercepts-and Slopes-as Outcomes Model
This model is the explanatory model to account for the variability estimated in the
random coefficient model: the intercepts and slopes. Estimation of school or group
effects are only done at this stage. The outcomes adjusted for student characteristics are
explored as a function of school characteristics (Lee 2000; Raudenbush and Bryk 2002).
In this model, the student-level model remains the same as in the random
coefficient model.
Yij = Po+
j Pt j (Student's race)+ P2j (Student's sex)+
P3j (Student's SES)+ P4j (Teacher's expectations)+
Psj (Teacher's highest degree)+ P6j (Teacher's
experience)+ rij
The school-level model, however, is expanded to incorporate more predictors in Poj , Ptj,
Level 1

P2j , P3j , P4j , Psj and P6j · The resulting school-level model then becomes:
Level 2

Po j =Yoo+ Yo1 (School type) + Yo2 (School mean teacher's
expectations)+ y03 (School's SES) + Yo 4 (School's
racial composition)+ y05 (Geographic region of
46

school)+ Yo6 (Percentage of the tenth graders in
the college preparation program) + Uoj
P1j = Y10+Y11 (School type) +Y12 (School mean teacher's
expectations)+ y13 (School's SES) + y14 (School's
racial composition)+ y15 (Geographic region of
school)+ Y16 (Percentage of the tenth graders in the
college preparation program)+ u1j
P2j = Y20
p3j = Y3o
p4j = Y4o
Psj= Yso
P6j = Y60
This model tests eighteen fixed effects: Yoo, Yo1, Yo2, Yo3, Yo4, Yos, Yo6, Y10, Y11, Y12,
Y13, Y14, Y1s, Y16, Y20, Y3o, Y4o, Yso, and Y6o; two random effects: -roo and -r11; and provides
auxiliary statistics. The above modeling procedures provided estimates to test the
hypotheses related to the effects of teacher expectations on students' academic
achievement.
Centering
In HLM, the intercept and slopes in the level-1 model becomes outcome variables
in the level-2 model. It is imperative that the meaning of these outcome variables be
clearly understood (Raudenbush and Bryk 2002). A number of researchers have
discussed different ways to rescale the level-1 predictors, and the three primary options
are (a) raw metric approach, (b) grand mean centering, and (c) group mean centering
(Hofmann 1997). Group mean centering is used if the level-1 predictors vary across
groups. Grand mean centering is often equivalent to raw approaches, but usually results
in a computational advantage by reducing the covariance between the intercept and slope
parameters (Bryk and Raudenbush 1992). Grand mean centering is also often used when
the researcher is interested estimating school effects (Phillips and Adcock 1997; Thum
and Bryk 1997). For these reasons, grand mean centering was used for both level-1 and 2
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predictors. Grand mean centering results in the intercept representing the expected level
of the outcome for an individual with the "average" level of the predictor (Hofmann
1997).
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CHAPTERIV
RESULTS
Before the findings from the HLM analysis and the teachers' expectations effects
estimation are presented, results from preliminary analyses conducted with level-I
(student), level-2 (school), and residual SPSS data files are described. Subsequent to
cleaning the data, variables at both levels were explored to determine the extent of
missing data. Most of the variables (at both levels-I and 2) had missing data (values)
which resulted in multiply imputing the missing data by using Amos 7.0 to impute five
data files.
The data file did not have teacher identification numbers, therefore to test the
hypothesis regarding interaction effects between students' and teachers', interaction
terms (teacher race x student race, teacher race x teacher's expectations, and teacher race
x student race x teacher's expectations) had to be added to the model at level-I. To deal
with the multi-co linearity that would exist between the main effects and the interaction
terms, mean deviations for all the variables in the interaction terms were calculated which
were then used as the main effect, and the product of the mean deviations as the
interaction terms. The first model contained the main effects, and the second model
added the interaction effects. An estimation of the two models for each dependent
variable (reading and math achievement), using full maximum likelihood for the five data
imputations was conducted. Results from the tests for interaction are presented in Table I
below.
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As shown in Table 1, the deviance statistics difference tests between the two
models (main and interaction effects) for each of the five imputations resulted in
statistically significant chi-square test statistics. Looking at the combined results of each
set of the five imputations (for reading and math) in Table 1, statistically significant
interaction effects exist for reading and math achievement. For reading, the interaction
that was statistically significant was the two-way interaction between English teacher's
race and English teacher's expectations (y90 = -0.879, p < 0.05). This meant that the effect
of the English teacher's expectation on the reading test score differed by the race of the
teacher which indicated the need to run two separate models, one for white reading
teachers only, and one for black reading teachers only.
For math, the interaction effect that was statistically significant was the three-way
interaction between teacher race, student race, and teacher's expectations (y 100 = -1.481, p
< 0.05). This meant that the effect of math teacher's expectations on math score differed
by both teacher and student race which necessitated estimation of four separate models:
black students/black math teachers model, black students/white math teachers model,
white students/black math teachers model, and white students/white math teachers model.
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Table 1
Un-standardized Regression Coefficients and Standard Error Estimates for Main and
Interaction Effects Models for Reading and Math Achievement
Level-I
Independent
Variables

Math Achievement Models

Main Effects
Model

Interaction
Effects Model

Student's sex

*
-0.470
1
(0.209)

*
-0.460
(0.209)

Main
Effects
Model
**
2.003
(0.185)

Student's SES

*
2.763
*
(0.265)

**
2.703
(0.264)

**
2.653
(0.260)

**
2.615
(0.259)

Teacher's highest
degree

-0.024
(0.134)

-0.013
(0.134)

0.092
(0.122)

0.098
(0.121)

Teacher's
expenence

**
0.052
(0.012)

**
0.052
(0.012)

**
0.056
(0.011)

**
o.055
(0.012)

Student's race
deviation

**
_4_549
(0.317)

**
-4.483
(0.328)

**
-4.946
(0.315)

**
-4.886
(0.320)

Teacher's race
deviation

**
-2.350
(0.491)
**
2_950
(0.083)

-2.284**
(0.545)
**
2.97i

**
_3_545
(0.481)
**
3.409
(0.085)

-3.71 s**
(0.763)
**
3.462
(0.087)

Teacher's
expectations
deviation
Student's race
deviation x
Teacher's race
deviation
Teacher's race
deviation x
Teacher's
expectations
deviation

1

Reading Achievement Models

(0.086)

Interaction
Effects Model

**
2.002
(0.185)

-1.134
(0.978)

-0.536
(1.150)

*
-0.879
(0.409)

-0.049
(0.536)

Standard error estimates are in parentheses; *p < .05, **p < .01.
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Table 1-Continued
Level-1
Independent
Variables

Reading Achievement Models
Main Effects
Model

Student's race
deviation x
Teacher's race
deviation x
Teacher's
expectations
deviation
Tests for
Interaction
Effects
Difference in
Likelihood
Tests for Reading
Achievement

Interaction
Effects Model

Math Achievement Models
Main
Effects
Model

-1.481*
(0.706)

-0.415
(0.604)

x2

df

p value

1st Imputation

15.863

3

0.00

.
2nd Imputahon

17.588

3

0.00

.
r
3 d Imputahon

14.962

3

0.00

16.471

3

0.00

15.633

3

0.00

14.476

3

0.00

22.044

3

0.00

15.737

3

0.00

16.558

3

0.00

14.366

3

0.00

4th Imputation
.
5th Imputat10n
Difference in
Likelihood
Tests for Math
achievement
1st Imputation
.
2nd Imputat1011
r
3 d Imputatton
.
4th Imputatlon
5th Imputation
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Interaction
Effects Model

Descriptive Statistics
Table 2 below reports the descriptive statistics which were generated for the
outcome measures (reading and math achievement), student characteristics for the six
different models (black reading teachers model. white reading teachers model, black
students/black math teachers model, black students/white math teachers model, white
students/black math teachers model, and white students/white math teachers model), and
school level variables.
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Table 2
Means and Standard Deviations of Variables
Models

NELS Variables*
Level 1 Variables
(N=15362)
Reading Achievement
Test Score (BYTXRSTD)
Math Achievement Test
Score (BYTXMSTD)
Student's race (RACE)

V,

(.;..)

English. teacher's race
(BYERACE)
Math teacher's race
(BYMRACE)
Sex-Composite (SEX)
Socio-economic StatusComposite (SES1)
English teacher's
expectations (BYTE20)
Math teacher's
expectations (BYTM20)
Eng. Teacher's highest
degree (BYTEHDEG)
Math teacher's highest
degree (BYTMHDEG)

Black
Reading
Teachers
46.425
(8.83)

White Reading
Teachers
52.558
(9.668)

0.63
(0.484)
1.0
(0.0)

0.13
(0.331)
0.0
(0.0)

0.47
(0.5)
0.208
(0.368)
3.95
(1.47

0.5
(0.5)
0.39
(0.461)
4.26
(1.472)

3.94
(1.042

3.99
(1.029)

Black Students/
Black Math
Teachers

Black Students/ White Students/ White Students/
Black Math
White
White Math
Teachers
Math Teachers
Teachers

42.211
(7.673)
1.0
(0.0)

45.187
(8.711)
1.0
(0.0)

49.888
(10.56)
0.0
(0.0)

53.514
(9.006)
0.0
(0.0)

1.0
(0.0)
0.46
(0.499)
0.168
(0.328)

0.0
(0.0)
0.49
(0.5)
0.215
(0.372)

1.0
(0.0)
0.58
(0.496)
0.355
(0.444)

0.0
(0.0)
0.49
(0.5)
0.413
(0.466)

3.69
(1.509)

3.53
(1.451)

4.34
(1.402)

4.3
(1.384)

4.96
(1.033)

4.02
(1.031)

4.03
(1.016)

3.98
(1.011)

Table 2-Continued
Models

NELS Variables
Level 1 Variables
(N=15362)
Eng. Teacher's experience
(BYTE26C)
Math teacher's experience
(BYTM26C)
Level 2 Variables (N=752)
Racial Composition
(RACE)
School type
(BYSCTRL)
Mean teacher's
expectations-English
(BYTE20)
Mean teacher's
expectations-Math
(BYTM20)
School SES
(BYl0FLP)
Percentage of the 10th
graders in the college
preparation program
(BYA14)
Geographic region of school
(BYREGION)

Black
Reading
Teachers
15.31
(11.796)

White Reading
Teachers
14.63
(10.76)

Black Students/
Black Math
Teachers
16.17
(11.251)

0.195
(0.291)
0.77
(0.42)
4.248
(0.868)
4.17
(0.856)
3.23
(1.947)
60.26
(33.026)
0.37
(0.484)

* Original variable names are in parentheses; standard deviations are also in parenthesis.

Black Students/ White Students/ White Students/
Black Math
White Math
White Math
Teachers
Teachers
Teachers
15.65
(10.915)

14.72
(11.386)

15.31
(10.691)

Assumptions
To make reliable inferences from a hierarchical linear model, assumptions
regarding the structural and random components must be met (Raudenbush and Bryk
2002). The following key assumptions underlying the H LM model were tested before
commencing with the two-level analysis.
1. Conditional on student characteristics, the within-school ctTor tcnns arc
nom1ally distributed with a mean of zero in each school and equal
variances between schools.
2. Levcl-1 predictors that arc excluded from the model and consi6,ned to the
error te1m arc independent of student characteristics and school-level
predictors.
3. The residual school effects arc nonnally distributed.
4. Lcvcl-2 predictors that arc excluded from the model and relegated to the
random effects arc independent of school-level predictors and student
characteristics.
5. The student-level error tem1 is independent of the residual school-effects.
Specifically, assumptions two and four "focus on the relationship between the variables
included in the structural portion of the model and those factors relegated to the error
term. These assumptions pertain to the adequacy of model specification" (Raudenbush
and Bryk 2002, p. 255). As for the random components, assumptions one, three, and five
concern the reliability and precision of regression coefficients, variance estimates,
hypothesis tests, and confidence intervals (Raudenbush and Bryk 2002).
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In the present study, assumption one was violated by four models: black reading
teachers model, white reading teachers model, black students/white math teachers model,
and white students/white math teachers model. Assumption three was violated by five
models: white reading teachers model, black students/black math teachers model (only
for the intercept), black students/white math teachers model, and white students/white
math teachers model. White students/black math teachers model did not violate the
nonnality assumption.
Any departures from normality can render the results of the F-tests invalid,
although the worst effects come when the distributions are either heavy-tailed or light
tailed, rather than when the distributions are simply skewed. For data from distributions
that are heavy-tailed, the reported p-value is much smaller than the actual significance
level, meaning that the F-test is much more likely to incorrectly reject the null hypothesis
even if it is true. Conversely, for data from distributions that are light-tailed, the reported
p-value is much larger than the actual significance level, meaning that the F-test is much
less likely to detect real differences.
Violations of normality compromise the estimation of coefficients and the
calculation of confidence intervals. Sometimes the error distribution is "skewed" by the
presence of a few large outliers. Since parameter estimation is based on the minimization
of the maximum likelihood function, a few extreme observations can exert a
disproportionate influence on parameter estimates. Calculation of confidence intervals
and various significance tests for coefficients are all based on the assumption of normally
distributed errors. If the error distribution is significantly non-normal, confidence
intervals may be too wide or too narrow. The present study failed to correct for the
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violation of normality, but rather dealt with it by reporting robust standard error
estimates.
A White's test was used to test for homoskedasticity of the error terms in all the
six models. The residuals in all six models were found to be homoskedastic.
Model Building
The present study employed two-level hierarchical linear modeling with students
at level-1 and schools at level-2. The HLM analysis was based on a three-step model
building procedure: one-way ANOVA model, random coefficient model, and intercepts
and slopes-as-outcomes model for black reading teachers model, white reading teachers
model, and white student's/white math teachers model. Black students/black math
teachers model, black students/white math teachers model, and white students/black math
teachers model, were all based on intercepts-as-outcomes model besides one-way
ANOVA and random coefficient models. For all HLM analyses, the final estimation of
the fixed effects with robust standard errors was used.
Analysis of Black Reading Teachers Model
The One-Way ANOVA (Unconditional) Model
The results from the unconditional model are presented in Table 3 below. As
shown in Table 3, the estimate for the grand mean reading achievement y00 was = 46.439.
In this model, a test of the null hypothesis that all schools had the same mean by
determining whether the estimated value of level-2 variance (too ) was significantly
different from zero was conducted (Raudenbush and Bryk 2002). The x2 test statistic had
a value of 265.451 with 89 degrees of freedom, which was statistically significant atp <
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.01. Thus, there was significant variation in mean reading achievement scores across
schools in this sample, in addition to the differences that existed among students within
schools.
Table 3
Results from the One-way ANOVA Model: Black Reading Teachers Model
Fixed Effects
Average school
mean, Yoo
Random
Effects
School mean,
Uoj
Level-I effect,

Coefficient

SE

46.44

0.659

Variance

df

22.425

89

p value
265.45
1

0.000

51.783

Auxiliary Statistics. In this model, the total vanance m reading scores was
separated into within-and between-school components, that is, vanance (reading
achievement) = variance (uoj + rij) = ('too + </) = 74.207. The ratio of between school
variance to the total variance was estimated by the intra-class correlation coefficient, ICC
= 22.425/ (22.425 + 51.783) = .302. The result indicated that 30.2% of the variance in
reading scores was between schools and 69.8% of the variation was within schools,
indicating that the data were appropriate for multilevel analysis. An overall reliability
estimate of the sample school mean was generated from the one-way ANOVA model.
The reliability estimate of ,1 = 0.562 suggested that the sample means were very reliable
as gauges of the true school means as the outcome measure (Raudenbush and Bryk
2002).
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The Random Coefficient Model
Having confirmed that reading achievement varied both within and between
schools, and knowing that there was a substantial amount of between-school variance
(30.2%), an investigation of the existence of significant variance in the intercepts and
slopes across schools in the random coefficient model was conducted. Six student
variables were included in the student-level equation, and they were all grand mean
centered. Grand mean centering allowed the intercept to be interpreted as the average
achievement for schools with average student characteristics. In this model, since
teacher's expectations and student's race were the main level-1 predictor variables of
interest whose effects were hypothesized to vary across schools, the intercept and the
slopes were allowed to vary randomly among schools. Table 4 below shows the results.
Fixed Effects. As shown in Table 4, the average school mean reading score was
y00 = 46.161. According to the associated t ratios, student's race, student's SES, and
teacher's expectations were all significant level-1 predictors of student's reading
achievement. Specifically, black students with black teachers scored, on average, 5.705
points lower on reading than white students with black teachers. A unit increase in
student's with black teachers socio-economic status increased reading scores by 4.265
points. Finally, a unit increase in black teachers' expectations increased students' reading
scores by 1.880 points. The effects of student's sex, teacher's highest degree, and
teacher's experience were not statistically significant.
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Random Effects. The chi-square tests estimated the random effect ('toj) and

determined whether the variance in the intercepts across schools was significantly
different from zero. The test statistic showed that the variance among the school means
was

'toj

= 4.578 (x2 = 44.977, df = 26, p < 0.01), which indicated that significant

differences existed among the school means, a result quite similar to that encountered in
the one-way ANOVA model.
The estimated variance of the student's race slope was

'ttj

= 15.057 with a x2

statistic of 45.529 and 26 degrees of freedom, p < 0.01. Therefore, the null hypothesis
that

'ttj

= 0 was rejected, and that the relationship between student's race and reading

achievement within schools varied significantly across schools. Finally, the null
hyp othesis that 't4j = 0 was retained for the teacher's expectations slope (x2 = 24.217, df =
26, p > .05); which means that the relationship between teacher's expectations and
reading achievement within schools did not vary significantly between schools.
Auxiliary Statistics. The reliability estimate for each school's intercept depended

on the amount of variation between schools in the underlying parameters and the
precision of school regression equations (Raudenbush and Bryk 2002). The reliability of
the intercept was moderate (0.244). The reliability of the slope estimate of student's race
was also moderate (0.260), and that of teacher's expectations was very low (0.012).
The variance explained at the school level was determined by comparing the
level-2 variance estimates from the random coefficient and unconditional models
(Raudenbush and Bryk 2002). Thus, the proportion of variance explained at level 2
2
2
equals [a\unconditional model) -a (random coefficient)]/ a (unconditional model) =
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(22.425 - 4.578)/22.425 = 0.796. This result suggests that student's race, student's sex,
student's SES, teacher's expectations, teacher's highest degree, and teacher's experience
accounted for 79.6% of the total variance in reading scores between schools. The
explained variance at the student level was 19.5%, i.e., (51.783 - 41.701)/51.783 = 0.195.
Table 4
Results from the Random Coefficient Model: Black Reading Teachers Model

Fixed Effect
Overall mean
achievement, Yoo
Student's race,
Y10
Student's sex, Y20
Student's SES,
Y3o
Teacher's
expectations, Y4o
Teacher's
highest degree,
Yso
Teacher's
expenence, Y6o
Random Effect

Coefficient

SE

46.161

0.443

-5.705

0.897

-6.36**

-0.001

0.746

-0.001

4.265

1.065

4.004**

1.880

0.243

7_734**

0.292

0.421

0.695

0.016

0.037

0.426

t-ratio

Variance

df

X

2

p value

School mean
reading scores,
UOj
Student's race
slope, U1j
Teacher's
expectations
slope, U4j

4.578

26

44.977

0.012

15.057

26

45.529

0.010

0.065

26

24.217

>.500

Level-I effect, rij

41.701

*p < .05, **p < .01
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Intercepts-and Slopes-as-Outcomes Model
Having found that there was significant variation in the intercept and student's
race slope between schools, the next model was the intercepts-and slopes-as-outcomes
model. The student's race slope was specified as random and level-2 variables were used
to attempt to explain the variance across schools in its effects ( cross-level interaction).
The remaining five level-1 variables were all specified as fixed. In this model, a test of
whether this variance was significantly related to the level-2 variables was conducted.
Results from the final intercepts-and slopes-as outcomes model for black reading teachers
are presented in Table 5 below.
Fixed Effects. As shown in Table 5, the student's race was negatively related to
reading achievement (y 10 = -5.294), student's SES was positively related to reading
achievement (y30 = 4.054), and teacher's expectations was positively related to reading
achievement (y4o = 1.840). These coefficients indicated that black students with black
reading teachers scored 5.294 points lower than white students with black teachers. A
unit increase in student's with black teachers socio-economic status increased reading
scores by 4.054 points. Finally, a unit increase in black teacher's expectations increased
reading scores by 1.840 points, holding other level-I variables constant.
Random Effects. The estimated variance ('toj ) of the intercepts was significant (x2
= 57.180, p < 0.01) after controlling for school mean teacher's expectations, school's
SES, school's racial composition, geographic region of school, and percentage of the
tenth graders in the college preparation program. The null hypothesis, that there remained
no significant residual variation in the intercepts after controlling for the six school-level
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predictors (HO: 'toj = 0), was rejected. It was therefore concluded that significant variation
in the intercepts remained unexplained, and none of the school-level predictors were
statistically significant (i.e., none explained difference in mean reading scores across
schools).
The chi-square test indicated that the student's race slope (x2 = 50.944, p < 0.01)
varied significantly across schools after controlling for the level-2 predictors. This
validates the specification of the student's race slope as random. However, none of the
school-level predictors were statistically significant and thus failed to explain variation in
the effect of student's race across schools.
Auxiliary Statistics. The proportion of variance explained at level-2 was calculated by
entering school variance estimates from the intercepts-and slopes-as-outcomes and
unconditional models into the equation, ['too (unconditional model) - 'too (fitted model)]/
'too (unconditional model). Thus, (22.425 - 4.387)/22.425 = 0.804, which indicates that
80.4% of the variation in reading scores between schools was explained by student-level
variables and school-level predictors. The variance explained at level-1 was (51.783 41.992)/51.783 = 0.189. Thus, student's race, student's SES, student's sex, teacher's
expectations, teacher's highest degree, teacher's experience and school-level predictor
variables accounted for 18.9% of the total variance within schools. The student's race
slope explained 20.5% of variation in reading scores between schools, i.e., (15.057 11.976)/15.057 = 0.205.
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Table 5
Results from the Intercepts-and Slopes-as-Outcomes Model: Black Reading Teachers
Model
Fixed Effects

Coefficient

SE

t-ratio

Intercept, Yoo

46.029

0.463

99.4**

-2.446

1.880

-1.301

0.617

0.538

1.148

-0.383

0.277

-1.383

-1.006

1.608

-1.626

1.064

1.014

1.049

0.008

0.021

0.410

-5.294

0.954

-5.55**

-0.909

3.303

-0.275

0.578

1.006

0.575

0.257

0.562

0.458

-2.727

3.392

-0.804

School type,
Yot
School mean
teacher's
expectations,
Yo2
School's
SES, Yo3
School's
racial
composition,
Yo4
Geographic
region of
school, Yos
Percentage of
the tenth
graders in the
college
preparation
program, Yo6
Student's race,
Yto
School type,
Y11
School mean
teacher's
expectations,
Y12
School's
SES, Yt3
School's
racial
composition,
Yt4
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Table 5-Continued
Fixed Effects
Geographic
region of
school, Y1s
Percentage
of the tenth
graders in
the college
preparation
program, Y16
Student's sex,
Y20
Student's SES,
Y3 o
Teacher's
expectations,
Y4o
Teacher's
highest degree,
Yso
Teacher's
expenence, Y6o
Random
Effects
School mean
reading
scores, Uoj
Student's race
slope, u 11
Level- I effect,
rij

Coefficient

SE

t-ratio

3.263

2.079

1.569

0.051

0.043

1.188

0.114

0.738

0.155

4.054

1.118

3.625**

1.840

0.245

7.499**

0.347

0.394

0.882

0.035

0.038

0.917

Variance

df

2
X

4.387

27

57.180

0.001

11.976

27

50.944

0.004

p value

41.992

*p < .05, **p < .01

Analysis of White Reading Teachers Model
Three models were estimated, starting with the one-way ANOVA, then random
coefficients, and finally intercepts-and slopes-as-outcomes models.
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The One-Way ANOVA Model
Table 6 below shows the results of the one-way ANOVA analysis. As Table 6
shows, the estimate for the grand mean for reading achievement was y00 = 51.888. In this
model, the 100 was 16.401 (df = 27, x2 = 1790.753 p < 0.01). Therefore, the hypothesis that
variance was null (HO: 'too = 0) was rejected, which means that significant variation exists
among schools in reading achievement.
Table 6
Results from the One-way ANOVA Model: White Reading Teachers Model
Fixed Effects
Average
school mean,
Yoo
Random
Effects
School mean,
UOj

Level-I effect,

Coefficient

SE

51.888

0.219

Variance

df

16.401

540

p value
1790.75
3

0.000

77.223

Auxiliary Statistics. In this model, the total variance m reading scores was
separated into within-and between-school components, that is, vanance (reading
achievement)

=

variance (uoj + rij) = ('too + </)

=

93.624. The ratio of between school

variance to the total variance was estimated by the intraclass correlation coefficient, ICC
= 16.401/ (16.401 + 77.223) = .175. The result indicates that 17.50% of the variance in
reading scores was between schools, and 82.50% of the variation was within schools.
This model provided evidence that there was significant variation between schools in
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reading achievement, since it exceeded the suggested mm1mum of 10% (Lee 2000).
Thus, the data are appropriate for multilevel analysis. The relatively high reliability
estimate (A) of 0.631, signified reliable sample means as indicators of the true school
means.
The Random Coefficient Model
Having confirmed that reading achievement varied both within and between
schools, and knowing there was a substantial amount of between school vanance
(17.50%), an investigation of the existence of significant variance in the intercepts and
slopes across schools in the random coefficient model was conducted. Six student
variables were included in the student-level equation. Again in this model, since teacher's
expectations and student's race were the main level-1 predictor variables whose effects
were h ypothesized to vary across schools, the intercept and their slopes were allowed to
vary randomly among schools. Table 7 below shows the results.
Fixed Effects. As shown in Table 7, the average school mean reading score was
Yoo

=

51.892. Based on t tests, the parameters of five slopes departed significantly from

zero. That is, student's race, student's sex, student's SES1, teacher's expectations, and
teacher's experience were all significant level-1 predictors of tenth-grade reading
achievement. Specifically, black students with white .teachers scored 4.368 points lower
than white students with white teachers. Female students with white teachers scored
0.474 points lower than male students with white teachers. A unit increase in student's
with white teachers socio-economic status increased reading scores by 2.579 points. A
unit increase in white teacher's expectations increased reading scores by 3.042 points.
Finally, as white teacher's experience increased by one year, reading scores increased by
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0.056 points holding other level-1 variables constant. The effect of teacher's highest
degree was not statistically significant.
Random Effects. The chi-squire tests estimated the random effect 'toj and
determined whether the variance in the intercepts across schools was significantly
different from zero. The test statistic show that the variance among the school mean
reading scores was -r00 = 4.705 (x2 = 484.955, df = 256, p < 0.01), which indicates that
significant differences exist among the school reading means, a result quite similar to that
encountered in the one-way ANOVA model.
The estimated variance of the student's race slope was

'rtj

= 6.259 with a x2

statistic of 302.050 and 256 degrees of freedom, p < 0.05. Therefore, the null hypothesis
that

'rtj

= 0 was rejected, that shows the relationship between student's race and reading

achievement varied significantly across schools. Finally, the null hyp othesis that 't4j = 0
was retained for the teacher's expectations slope with 't4j = 0.333 (x2 = 254.639, df = 256,
p > .05); that means that the relationship between teacher's expectations and reading
achievement did not vary significantly across schools.
Auxiliary Statistics. The reliability of the intercept was moderate (0.359). The
reliability of the slope estimate for student's race was low (0.129), and that of teacher's
expectations was very low (0.088). The variance explained at the school level was
estimated by comparing the level-2 variance estimates from the random coefficient and
unconditional models (Raudenbush and Bryk 2002). Thus, the proportion of variance
explained at level 2 equals [ 0 \unconditional model) -/ (random coefficient)]/ /
(unconditional model) = (16.401 - 4.705)/16.401 = 0.713. This result suggests that
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student's race, student's sex, student's SES, teacher's expectations, and teacher's
experience accounted for 71.3% of the variance in reading scores between schools. The
variance explained at level-I was 29.6%, i.e., (77.223 - 54.352)/77.223 = 0.296.
Table 7
Results from the Random Coefficient Model: White Reading Teachers Model
Fixed
Effects
Overall
mean
achieve
ment, Yoo
Student's
race, y,o
Student's
sex, Y20
Student's
SES, Y3o
Teacher's
expecta
tions, Y4o
Teacher's
highest
degree, Yso
Teacher's
expenence,
Y6o
Random
Effects
School
mean
reading
scores, Uoj
Student's
race slope,

t-ratio

Coefficient

SE

51.892

0.143

-4.368

0.350

12.47s**

-0.474

0.215

-2.203*

2.579

0.270

9.540**

3.042

0.085

35.757**

-0.034

0.140

-0.241

0.056

0.013

4.27s**
p value

Variance

df

4.705

256

484.955

0.000

6.259

256

302.050

0.025

U lj

69

Table 7-Continued
Random
Effects
Teacher's
expectations
slope, U4j
Level-I
effect, ri·

Variance

df

X

p value

0.333

256

254.639

>.500

54.352

*p < .05, **p < .01

The Intercepts-and Slopes-as-Outcomes Model
Having found that there was significant variation in the intercepts and student's
race slope between schools, the next model was the intercepts-and slopes as-outcomes
model. The student's race slope was specified as random and level-2 variables were used
to attempt to explain the variance across schools in its effects ( cross-level interaction).
The remaining five level-I variables were all specified as fixed. In this model, a test of
whether this variance was significantly related to the level-2 variables was conducted.
Results from the intercepts-and slopes-as-outcomes model for white reading teachers are
presented in Table 8 below.
Fixed Effects. As shown in Table 8, the school type was negatively related to
reading achievement (yo 1 = -1.050), school's SES was negatively related to reading
achievement (y03 = -0.381), student's race was negatively related to reading achievement
(y 1 o = -4.379), student's sex was negatively related to reading achievement (y20 = -0.488),
student's SES was positively related to reading achievement (y30 = 2.443), teacher's
expectations was positively related to reading achievement (y40 = 2.985), and teacher's
experience was positively related to reading achievement (y60 = 0.052). To interpret these
coefficients, students with white teachers in public schools scored 1.050 points lower
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than such students in private and Catholic schools. A unit increase in school SES (i.e.,
more affluent), resulted in a decline of 0.381 points on the school's reading scores. Black
students with white teachers scored 4.379 points lower than white students with white
teachers. Female students with white teachers scored 0.488 points lower on reading than
male students with white teachers. A unit increase in student's socio-economic status
increased reading scores by 2.443 points. A unit increase in white teachers' expectations
increased reading scores by 2.985 points. And finally, as white teacher's experience
increased by one year, reading scores increased by 0.052 points. None of the six level-2
predictors had a significant relationship with the student's race slope. This means that
none of them could explain differences in the student's race effects across schools.
Random Effects. The estimated variance ('toj) of the intercepts was significant (x2
= 493.848, p < 0.01). The null hypothesis, that there remained no significant residual
variation in the intercepts after controlling for the six school-level predictors (HO: 'toj = 0),
was rejected. It was therefore concluded that significant variation in the intercepts
remained unexplained after controlling for the school-level predictors. The chi-square test
indicates that the student's race slope (x2 = 309.299, p < 0.05) varied significantly across
schools after controlling for level-2 predictors.
Auxiliary Statistics. The proportion of vanance explained at level-2 was
calculated by entering school vanance estimates from the intercepts-and slopes-as
outcomes and unconditional models into the equation, [ 'Z()(J(unconditional model) r00 (fitted model)]/raa(unconditional model). Thus, (16.401 - 4.292)/16.401 = 0.738,
which indicates that 73.8% of the variation in reading scores between schools, was
explained by student, teacher, and level-2 predictors. The proportion of explained
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variance at the student level was (77.223 - 54.965)/77.223 = 0.288. Thus, student's race,
student's SES, student's sex, teacher's expectations, teacher's highest degree, teacher's
experience, and level-2 predictor variables accounted for 28.8% of the total variance at
level-I. Level-I and level-2 predictors explained 33.8% of variation in student's race
slope between schools, i.e., (6.259 - 4.146)/6.259 = 0.338.
Table 8
Results from the Intercepts-and Slopes-as-Outcomes Model: White Reading Teachers
Model
Fixed Effects

Coefficient

SE

Intercept, Yoo

51.874

0.148

-1.050

0.412

-2.546*

0.072

0.148

0.487

-0.381

0.116

-3.2s**

-0.275

0.521

-0.528

-0.169

0.313

-0.540

-0.002

0.005

-0.390

-4.379

0.395

-11.1**

-2.187

1.204

-1.817

School type,
Yo1
School
mean
teacher's
expectations
, Yo2
School's
SES, y03
School's
racial
composition
, Yo4
Geographic
region of
school, Yos
Percentage
of the tenth
graders in
the college
preparation
program, Yo6
Student's race,
Y10
School type,
Y11
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t-ratio

Table 8-Continued
Fixed Effects
School mean
teacher's
expectations,
Y12
School's
SES, Yl3
School's
racial
composition,
Yl4
Geographic
region of
school, y,s
Percentage
of the tenth
graders in
the college
preparation
program, Y16
Student's sex,
Y20
Student's SES,
Y3o
Teacher's
expectations,
Y4o
Teacher's
highest degree,
Yso
Teacher's
expenence, Y6o
Random Effects
School mean
reading
scores, Uoj
Student's race
slope, u,i
Level-I effect,
rij

Coefficient

SE

t-ratio

-0.080

0.401

-0.200

0.143

0.218

0.657

-1.602

1.098

-1.459

1.078

0.736

1.465

0.018

0.014

1.294

-0.488

0.215

*
-2.273

2.443

0.275

8.877

2.985

0.087

34.21

-0.028

0.140

-0.199

0.052

0.013

**
3.94s

**
**

Variance

df

X

2

p value

4.292

259

493.848

0.000

4.146

259

309.299

0.017

54.965

*p < .05, **p < .01
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Analysis of Black Students/Black Math Teachers Model
The One-Way ANO VA Model
The results from the unconditional model are presented in Table 9 below. As
shown in Table 9, the estimate for the grand mean of the math achievement was y00 =
42.287. In this model, a test of the null hypothesis that all schools had the same mean was
conducted by determining whether the estimated value of level-2 variance (-r00

)

was

significantly different from zero (Raudenbush and Bryk 2002). The x2 statistic had a
value of 136.739 with 68 degrees of freedom, which was statistically significant at p <
.01. Thus, there was significant variation in mean math achievement scores across
schools in this sample in addition to the differences that existed among students within
schools.
Table 9
Results from the One-way ANO VA Model: Black Students/Black Math Teachers Model
Fixed Effects
Average school
mean, y00
Random
Effects
School mean,
Uo j
Level-I effect,
rij

Coefficient

SE

42.287

0.660

Variance

df

11.812

68

p value
136.73
9

0.000

45.779

Auxiliary Statistics. The total variance in math scores was separated into within and between-school components, that is, variance (math achievement) = variance (uoj +
rij) = ('too + c/) = 57.590. The ratio of between school variance to the total variance was
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estimated by the intraclass correlation coefficient, ICC = 11.812/ (11.812 + 45.779) =
.2051. The result indicates that 20.51% of the variance in math scores was between
schools and 79.49% of the variation was within schools. Since it exceeded the suggested
minimum of 10% of variance between level-2 units (Lee 2000), the data were appropriate
for multilevel analysis. An overall reliability estimate of the sample school mean
generated from the one-way ANOVA model was moderate, /4 = 0.386.
The Random Coefficient Model
Having confirmed that math achievement varied both within and between schools,
and knowing there was a substantial amount of between school variance (20.51%), an
investigation of the existence of significant variance in the intercepts and slopes across
schools in the random coefficient model was conducted. Five student variables were
included in the student-level equation. In this model, since teacher's expectations was
the main level-1 predictor variable whose effect was hypothesized to vary across schools,
the intercept and its slope were allowed to vary randomly among schools. Table 10 below
shows the results.
Fixed Effects. As shown in Table 10, the average school mean math score was Yoo
= 42.044. According to the associated t ratios, student's sex, student's SES, and teacher's
expectations were all significant level-1 predictors of tenth-grade math achievement.
Specifically, black female students with black teachers scored, on average, 2.465 points
higher on math than black male students with black teachers. A unit increase in student's
socio-economic status increased math scores by 3.927 points. Finally, a unit increase in
black teacher's expectations increased black student's math scores by 1.955 points. The
effects of black teacher's highest degree and experience were not statistically significant.
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Random Effects. The chi-squire tests estimated the random effect 'toj and
determined whether the variance in the intercepts across schools was significantly
different from zero. The test statistic shows that the variance among the school mean
math scores was 'too

=

5.691 (x2

=

61.868, df = 39, p < 0.05), indicating that significant

differences exist among the school math mean scores, a result quite similar to that
encountered in the one-way ANOVA model.
The estimated variance of the teacher's expectations slope was 't3j = 0.031 with a
x2 statistic of 39.429 and 39 degrees of freedom, p > 0.05. Therefore, the null hypothesis
that 't3j = 0 was retained, that shows the relationship between teacher's expectations and
math achievement did not vary significantly across schools.
Table 10
Results from the Random Coefficient Model: Black Students/Black Math Teachers Model
Fixed Effect
Overall mean
achievement,
Yoo
Student's sex,
Y10

Student's SES,
Y20

Teacher's
expectations,
Y3o
Teacher's
highest degree,
Y4o
Teacher's
expenence, Yso

t ratio

Coefficient

SE

42.044

0.516

2.465

1.049

2.351*

3.927

1.680

2.33s*

1.955

0.285

6.853**

0.024

0.463

0.051

-0.065

0.043

-1.517
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Table 10-Continued
Random Effect
School mean
math scores, Uoj
Teacher's
expectations
slope, U3j
Level-I effect,
rij

Variance

df

5.691

39

61.868

0.011

0.031

39

39.429

0.451

p value

37.092

*p < .05, **p < .01

Auxiliary Statistics. The reliability of the intercept was moderate (0.311). The
reliability of the slope estimate for teacher's expectations was very low (0.007). The
variance explained at the school level was determined by comparing the level-2 variance
estimates from the random coefficient and unconditional models (Raudenbush and Bryk
2
2002). Thus, the proportion of variance explained at level 2 equals [0 (unconditional
model) -/ (random coefficient)]/ / (unconditional model)= (11.812 - 5.691)/11.812 =
0.518. This result suggests that student's sex, student's SES, teacher's expectations,
teacher's highest degree, and teacher's experience accounted for 51.8% of the total
variance in math scores between schools. The variance explained at level-I was 19%, i.e.,
(45.779 - 37.092)/45.779 = 0.19.
Intercepts-as-Outcomes Model
Having found that there was significant variation in the intercepts and not in the
teacher's expectations slope between schools, the next model was the intercepts-as
outcomes model. All five level-I variables were specified as fixed in the final model.
This model is the explanatory model to account for the variability in the intercepts. In this
model, a test of whether this variance was significantly related to the level-2 variables
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was conducted. Results from the intercepts-as-outcomes model for black students/black
math teachers are presented in Table 11 below.
Fixed Effects. As shown in Table 11, school type was negatively related to math
achievement (y01 = -8.038), geographic region of school was positively related to math
achievement (y05 = 2.587), student's sex was positively related to math achievement (y01
= 2.700), and teacher's expectations was positively related to math achievement (y30 =
1.921). These coefficients indicated that, black students with black teachers in public
schools scored 8.038 points lower than such students in Catholic and private schools.
Black students with black teachers in the South scored 2.587 points higher than such
students in other geographic regions. Black female students with black teachers scored
2.700 points higher than black male students with black teachers. Finally, a unit increase
in black teacher's expectations increased math scores by 1.921 points.
Table 11
Results from the Intercepts-as-Outcomes Model: Black Students/Black Math Teachers
Model
t-ratio

Fixed Effects

Coefficient

SE

Intercept, Yoo

42.317

0.423

-8.038

3.519

-2.284*

0.203

0.516

0.394

-0.464

0.238

-1.949

3.042

1.812

1.678

School type,
Yo1
School mean
teacher's
expectations,
Yo2
School's
SES, y03
School's
racial
composition,
Yo4
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Table I I-Continued
Fixed Effects
Geographic
region of
school, Yos
Percentage
of the tenth
graders in
the college
preparation
program,
Yo6
Student's sex,
"(10

Student's SES,

"(20

Teacher's
expectations,

Coefficient

SE

t-ratio

2.587

0.810

3.19s**

0.028

0.019

1.465

2.700

1.057

2.553*

3.008

1.583

1.900

1.921

0.278

6.902**

-0.219

0.449

-0.488

-0.033

0.044

-0.755

"(30

Teacher's
highest degree,
'¥40

Teacher's
expenence, Yso
Random
Effects
School mean
math scores, Uoj
Level-I effect,

Variance

df

2.814

62

p value
68.066

0.278

36.367

rij

*p < .05, **p < .01

Random Effects. The estimated variance of the intercepts was not significant (x2 =
68.066, p > 0.05). The null hypothesis, that there remained no significant residual
variation in the intercepts after controlling for the six level-2 and five level-I predictors
(HO:

'toj

= 0), was not rejected. It was therefore concluded that significant variation in the

intercepts did not remain unexplained after controlling the predictors.
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Auxiliary Statistics. The proportion of vanance explained at level-2 was
calculated by entering school variance estimates from the intercepts-and slopes-as
outcomes and unconditional models into the equation, ['too (unconditional model) - 'too
(fitted model)]/ 'too (unconditional model). Thus, 11.812 - 2.814/11.812 = 0.7618, which
indicates that 76.18% of the variation in math scores between schools was explained by
student, teacher, and school-level predictor variables. The variance explained at level-1
was (45.779 - 36.367)/45.779 = 0.2056. Thus, student's race, student's SES, student's
sex, teacher's expectations, teacher's highest degree, teacher's experience, and level-2
predictors accounted for 20.56% of the total variance within schools.
Analysis of Black Students/White Math Teachers Model
The One-Way ANO VA Model
Three models were estimated, starting with the one-way ANOVA, then random
coefficient, and finally intercepts-as-outcomes models. As shown in Table 12 below, the
estimate for the grand mean of math achievement was y00 = 45.136. In this model, the 'too
was 18.018 (df= 301, x2 = 577.483 p < 0.01). Therefore, the hypothesis that variance was
null (HO: 'too = 0) was rejected, which means that significant variation exists among
schools in math achievement.
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Table 12
Results from the One-way ANO VA Model: Black Students/White Math Teachers Model
Fixed Effects
Average school
mean, Yoo
Random
Effects
School mean
math scores, Uoj
Level-I effect,

Coefficient

SE

45.136

0.383

Variance

df

18.018

301

p value
577.483

0.000

55.299

Auxiliary Statistics. The total variance in math scores was separated into within
and between-school components, that is, variance (math achievement) = variance (uoj +
rij) = (-r00 +

r/)

= 73.317. The ratio of between school variance to the total variance was

estimated by the intra-class correlation coefficient, ICC= 18.018/ (18.018 + 55.299) =
0.2458. The result indicates that 24.58% of the variance in math scores was between
schools and 75.42% of the variation was within schools. This model provided evidence
that there was significant variation between schools, since it exceeded the suggested
minimum of 10% (Lee 2000). Thus, the data are appropriate for multilevel analysis. The
reliability estimate (A) was moderate 0.404.
The Random Coefficient Model
Having confirmed that math achievement varied both within and between schools,
and knowing there was a substantial amount of between-school variance (24.58%), an
investigation of the existence of significant variance in the intercepts and slopes across
schools in the random coefficient model was conducted. Five student variables were
included in the student-level equation. In this model, since teacher's expectations was the
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main level-I predictor variable whose effect was hyp othesized to vary across schools, the
intercept and its slope were allowed to vary randomly among schools. Table 13 below
shows the results.
Fixed Effects. As shown in Table 13, the average school mean math score was y00
= 44.883. According to the associated t ratios, student's sex, student's SES, and teacher's
expectations were all significant level-I predictors of tenth-grade math achievement.
Specifically, black female students with white teachers scored 1.577 points higher on
math than black male students with white teachers. A unit increase in student's socioeconomic status increased math scores by 2.456 points. Finally, a unit increase in white
teacher's expectations increased black student's math scores by 2.918 points. The effects
of white teacher's highest degree, and experience were not statistically significant.
Table 13
Results from the Random Coefficient Model: Black Students/White Math Teachers Model
Fixed Effect
Overall mean
achievement,
Yoo
Student's
sex, y,o
Student's
SES, Y20
Teacher's
expectations,
Y3o
Teacher's
highest
degree, Y4o
Teacher's
expenence,
Yso

t-ratio

Coefficient

SE

44.883

0.298

1.577

0.496

3.178**

2.456

0.786

3_123**

2.918

0.205

14_23**

-0.078

0.271

-0.288

0.008

0.029

0.258
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Table 13-Continued
Random
Effect
School mean
math scores,
Uoj
Teacher's
expectations
slope, u3.i
Level-1
effect, ri

p value

Variance

df

8.166

145

215.293

0.000

0.680

145

157.369

0.228

41.792

*p < .05, **p < .01

Random Effects. The chi-squire tests estimated the random effect 'toj and
determined whether the variance in the intercepts across schools was significantly
different from zero. The test statistic shows that the variance among the school mean
math scores was 'toj = 8.166 (x2 = 215.293, df= 145,p < 0.01), which indicates that
significant differences exist among the school math means, a result quite similar to that
encountered in the one-way ANOVA model.
The estimated variance of the teacher's expectations slope was 't3j = 0.680 with a
x2 statistic of 157.369 and 145 degrees of freedom, p > 0.05. Therefore, the null

hypothesis that 't3j = 0 was retained, that shows the relationship between teacher's
expectations and math achievement did not vary significantly across schools.
Auxiliary Statistics. The reliability of the intercept was moderate (0.327). The
reliability of the slope estimate of teacher's expectations was low (0.081). The variance
explained at the school level was determined by comparing the level-2 variance estimates
from the random coefficient and unconditional models (Raudenbush and Bryk 2002).
Thus, the proportion of variance explained at level 2 equals[/ (unconditional model)-/
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(random coefficient)]/ r/ (unconditional model)= 18.018 - 8.166/18.018= 0.5467. This
result shows that student's sex, student's SES, teacher's expectations, teacher's highest
degree, and teacher's experience accounted for 54.67% of the total variance in math
scores between schools. The variance explained at level-I was 24.43%, i.e., (55.299 41.792)/55.299 = 0.2443.
Intercepts-as-Outcomes Model

Having found that there was significant variation in the intercept and not in the
teacher's expectations slope, the next model was the intercepts-as-outcomes model. All
five level-I variables were specified as fixed in the final model. This model is the
explanatory model to account for the variability in the intercepts. In this model, a test of
whether this variance was significantly related to the level-2 variables was conducted.
Results from the black students/white math teachers model are shown in Table 14 below.
Fixed Effects. As shown in Table 14, geographic region of school was positively

related to math achievement (y05 = 2.076), percentage of the tenth graders in the college
preparation program was positively related to math achievement (yo6= 0.032), student's
sex was positively related to math achievement (y 1 o = 1.664), student's SES was
positively related to math achievement (y20 = 2.480), and teacher's expectations was
positively related to math achievement (y30 = 2. 780). These coefficients indicated that,
black students with white teachers from the South scored 2.076 points higher in math
than such students from other geographic regions. For each one percent increase in
students in the college preparation program, black students with white teachers scored
0.032 points higher in math. Black female students with white teachers scored 1.664
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points higher in math than black male students with white students. A unit increase in
black student's socio-economic status increased math achievement by 2.480 points.
Finally, a unit increase in white teacher's expectations increased math scores by 2.780
points.
Random Effects. The estimated variance (toj) of the intercepts was significant (x2
= 6.833, p < 0.01). The null hypothesis, that there remained no significant residual
variation in the intercepts after controlling for the student and school-level predictors
(HO: toj = 0), was rejected. It was therefore concluded that significant variation in the
intercepts remained unexplained after controlling for the predictor variables.
Auxiliary Statistics. The proportion of variance explained at level-2 was
calculated by entering school variance estimates from the intercepts-as-outcomes and
unconditional models into the equation, [too (unconditional model) - too (fitted model)]/
too (unconditional model). Thus, (18.018 - 6.833)/18.018 = 0.6208, which indicates that
62.08% of the variation in math scores between schools, was explained by student,
teacher, and school-level predictor variables. The variance explained at level-1 was
(55.299 - 42.312)/55.299 = 0.2349. Thus, student's SES, student's sex, teacher's
expectations, teacher's highest degree, teacher's experience, and school-level predictor
variables accounted for 23.49% of the total variance.
Table 14
Resultsfrom the Intercepts-as-Outcomes Model: Black Students/White Math Teachers
Model
Fixed Effects

Coefficient

SE

Intercept, Yoo

44.965

0.293
85

t-ratio

School type,
YOI

-0.481

1.257

86

-0.383

Table 14-Continued
Fixed Effects
School mean
teacher's
expectations,
Yo2
School's
SES, y03
School's
racial
composition,
Yo4
Geographic
region of
school, Yos
Percentage
of the tenth
graders in
the college
preparation
program, Yo6
Student's sex,
Y10
Student's SES,
Y20
Teacher's
expectations, Y3o
Teacher's
highest degree,
Y4 o
Teacher's
experience, Yso
Random Effects
School mean
math scores, Uoj
Level-1 effect,
rij

Coefficient

SE

t-ratio

0.653

0.381

1.714

-0.356

0.201

-1.766

-0.948

1.008

-0.941

2.076

0.612

3_393**

0.032

0.012

2.621**

1.664

0.490

3_397**

2.480

0.764

3.246**

2.780

0.201

13.80**

0.084

0.260

0.323

0.009

0.029

0.322

Varianc
e

df

X

2

p
value

6.833

295

424.489

0.000

42.312

*p < .05, **p < .01
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Analysis of White Students/Black Math Teachers Model
The One-Way ANOVA Model
Three models were estimated, starting with the one-way ANOVA, then random
coefficient, and finally intercepts-as-outcomes models.
As shown in Table 15 below, the estimate for the grand mean of the math
achievement was Yoo = 49.251. In this model, the 'too was 51.416 (df= 64, x2 = 174.428 p
< 0.01). Therefore, the hypothesis that variance was null (HO: 'too = 0) was rejected,
meaning that significant variation exists among schools in math achievement.
Table 15
Results from the One-way ANOVA Model: White Students/Black Math Teachers Model
Fixed Effects
Average school
mean, Yoo
Random
Effects
School mean,
UOj

Level-I effect,
ri j

Coefficient

SE

49.251

1.171

Variance

df

51.416

64

p value
174.428

0.000

54.500

Auxiliary Statistics. The total variance in math scores was separated into within
and between-school components, that is, variance (math achievement) = variance (uoj +
rij) =('too+ cr2) = 105.916. The ratio of between-school variance to the total variance was
estimated by the intra-class correlation coefficient, ICC

=

51.416/ (51.416 + 54.500)

=

0.4854. The result indicates that 48.54% of the variance in math scores was between
schools and 51.46% of the variation was within schools. This model provided evidence
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that there was significant variation m math achievement between schools, smce it
exceeded the suggested minimum of 10% (Lee 2000). Thus, the data are appropriate for
multilevel analysis. For this model, the relatively high reliability estimate of A= 0.568
suggested that the sample means were very reliable as gauges of the true school means on
the outcome measure (Raudenbush and Bryk 2002).
The Random Coefficient Model

Having confirmed that math achievement varied both within and between schools,
and knowing there was a substantial amount of between-school variance (48.54%), an
investigation of the existence of significant variance in the intercepts and slopes across
schools in the random coefficient model was conducted. Five student variables were
included in the student level equation. In this model, since teacher's expectations was the
main level-I predictor variable whose effect was hypothesized to vary across schools, the
intercept and its slope was allowed to vary randomly among schools. Table 16 below
shows the results.
Fixed Effect. As shown in Table 16, the average school mean math score was Yoo

= 49.572. According to the associated t ratios, student's SES and teacher's expectations
were significant level-1 predictors of tenth-grade math achievement. Specifically, a unit
increase in student's socio-economic status increased math scores by 7.678 points, and, a
unit increase in black teacher's expectations increased white student's math scores by
3.488 points. The effects of student's sex, teacher's highest degree, and teacher's
experience were not significant.
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Table 16
Results from the Random Coefficient Model: White Students/Black Math Teachers Model

Fixed Effects
Overall mean
achievement,
Yoo
Student's sex,
Yto
Student's SES,
Y20
Teacher's
expectations,
Y3o
Teacher's
highest degree,
Y 4o
Teacher's
Experience, y5o
Random
Effects
School mean
math scores, uoj
Teacher's
expectations
slope, U3j
Level-I effect,
ri·

t-ratio

Coefficient

SE

49.572

0.788

0.172

1.350

0.127

7.678

1.708

4.496**

3.488

0.593

5.883**

-0.905

0.644

-1.405

-0.022

0.064

-0.350

Variance

df

2
X

p value

14.624

12

21.668

0.041

4.097

12

15.870

0.197

38.730

*p < .05, **p < .01

Random Effects. The chi-squire tests determined whether the variance in the

intercepts across schools was significantly different from zero. The test statistic shows
that the variance among the school math achievement means was 'too = 14.624 (x2 =
21.668, df = l 2, p < 0.05), which indicates that significant differences exist among the
school math means, a result quite similar to that encountered in the one-way ANOVA
model.
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The estimated variance of the teacher's expectations slope was

't3j

= 4.097 with a

x2 statistic of 15.870 and 12 degrees offreedom,p > 0.05. Therefore, the null hypothesis
that

't3j

= 0 was retained, that shows the relationship between teacher's expectations and

math achievement within schools did not vary significantly across schools.
Auxiliary Statistics. The reliability estimate for each school's intercept depended
on the amount of variation between schools in the underlying parameters and the
precision of school regression equations (Raudenbush and Bryk 2002). The reliability of
the intercept was moderate (0.348). The slope estimate of teacher's expectations was also
moderate (0.245).
The variance explained at the school level was determined by comparing the
level-2 variance estimates from the random coefficient and unconditional models
(Raudenbush and Bryk 2002). Thus, the proportion of variance explained at level 2
2
equals [ cr\unconditional model) -cr (random coefficient)]/ / (unconditional model) =
(51.416 - 14.624)/51.416 = 0.7156. This result indicates that student's sex, student's
SES, teacher's expectations, teacher's highest degree, and teacher's experience accounted
for 71.56% of the total variance in math scores between schools. The variance explained
at level-I was 28.93%, i.e., (54.500- 38.730)/54.500 = 0.2893.
Intercepts-as-Outcomes Model
Having found that there was significant variation in the intercepts and not in the
teacher's expectations slope, the next model was the intercepts-as-outcomes model. All
five level-1 variables were specified as fixed in the final model. Results from this model
are shown in Table 17 below.
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Fixed Effects. As shown in Table 17, student's SES was positively related to math
achievement (Y20 = 7.253), and teacher's expectations was positively related to math
achievement (y30 = 3.236). To interpret these coefficients, a unit increase in white
student's with white teachers socio-economic status increased math achievement by
7.253 points, and a unit increase in black teacher's expectations increased math scores by
3.236 points.
Random Effects. The estimated variance ('toj) of the intercepts was significant (x2
= 22.326, p < 0.01). The null hypothesis, that there remained no significant residual
variation in the intercepts after controlling for the six predictors (HO: 'toj = 0), was
rejected. It was therefore concluded that significant variation in the intercepts remained
unexplained, and none of the school-level predictors were statistically significant (i.e.,
none explained differences in mean math scores across schools).
Auxiliary Statistics. The proportion of variance explained at level-2 was
calculated by entering school variance estimates from the intercepts-as-outcomes and
unconditional models into the equation, [too (unconditional model) - too (fitted model)]/
too (unconditional model). Thus, (51.416 - 22.326)/51.416 = 0.6558, indicating that
65.58% of the variation in math scores between schools was explained by student,
teacher, and school-level predictor variables. The variance explained at level-I was
(54.500 - 45.089)/54.500 = 0.1727. Thus, student's SES, student's sex, teacher's
expectations, teacher's highest degree, teacher's experience, and school-level predictor
variables accounted for 17.27% of the total variance.
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Table 17
Results from the Intercepts-as-Outcomes Model: White Students/Black Math Teachers
Model
Fixed Effects

Coefficient

SE

Intercept, Yoo

49.499

0.805

-0.262

3.420

-0.076

-0.334

1.475

-0.227

-0.121

0.696

-0.174

-0.164

2.842

-0.058

-0.991

2.031

-0.488

0.012

0.048

0.258

0.277

1.507

0.184

7.253

2.073

3.236

0.658

4.922**

-0.605

0.782

-0.773

0.036

0.069

0.528

School type,
Yo1
School mean
teacher's
expectations,
Yo2
School's
SES, y03
School's
racial
composition,
Yo4
Geographic
region of
school, Yos
Percentage
of the tenth
graders in
the college
preparation
program, Yo6
Student's sex,
Y10
Student's SES,
Y20
Teacher's
expectations, Y3o
Teacher's
highest degree,
Y4o
Teacher's
expenence, Yso
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t-ratio

3.499**

Table 17-Continued
Random
Effects
School mean
math scores, Uoj
Level-I effect,

Variance

df

22.326

58

p value
101.05
0

0.001

45.089

*p < .05, **p < .01

Analysis of White Students/White Math Teachers Model
The One-Way ANOVA Model
Three models were estimated, starting with the one-way ANOVA, then random
coefficient, and finally, intercepts-and slopes-as outcomes models. The results are
presented in Table 18. As shown in Table 18 below, the estimate for the grand mean of
math achievement was y00 = 53.016. In this model, the too was 8.996 (df

=

510, x2 =

1164.444 p < 0.01). Therefore, the hypothesis that variance was null (HO: too = 0) was
rejected, meaning that significant variation existed across schools in math achievement,
in addition to the differences that existed among students.
Table 18
Results from the One-way ANOVA Model: White Students/White Math Teachers Model
Fixed Effects
Average school
mean, y00
Random
Effects
School mean,
Uoj

Level-I effect,

Coefficient

SE

53.016

0.188

Variance

df

8.996

510

71.598

94

p value
1164.443

0.000

Auxiliary Statistics. The total variance in math scores was separated into within
and between-school components-, that is, variance (math achievement) = variance (uoj +
rij) = ('too + </) = 80.598. The ratio of between school variance to the total variance was
estimated by the intra-class correlation coefficient, ICC = 8.996/ (8.996 + 71.5978) =
0.1116. The result indicated that 11.16% of the variance in math scores was between
schools and 88.84% of the variation was within schools. This model provided evidence
that there was a significant difference between schools in math achievement, since it
exceeded the suggested minimum of 10% (Lee 2000). Thus, the data were appropriate for
multilevel analysis. The reliability estimate was moderate, A = 0.499.
The Random Coefficient Model
Having confinned that math achievement varied both within and between schools,
and knowing there was a substantial amount of between-school variance (11.16%), an
investigation of the existence of significant variance in the intercepts and slopes across
schools in the random coefficient model was conducted. Five student variables were
included in the student-level equation. In this model, since teacher's expectations was the
main level-1 predictor variable whose effect was hypothesized to vary across schools, the
intercept and its slope were allowed to vary randomly among schools. Table 19 below
shows the results.
Fixed Effects. As shown in Table 19, the average school mean math score was Yoo
= 52.933. According to the associated t ratios, student's sex, student's SES, teacher's
expectations, and teacher's experience were significant level-I predictors of tenth-grade
math achievement. Specifically, white female students with white teachers scored 2.118
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points higher than such male students. A unit increase in student's socio-economic status
increased math scores by 2.453 points. A unit increase in white teacher's expectations
increased white student's math scores by 3.610 points. Finally, as white teacher's math
experience increased by one year, math scores increased by 0.070 points. The effect of
teacher's highest degree was not statistically significant.
Random Effects. The chi-squire tests estimated the random effect 'toj and
determined whether the variance in the intercepts across schools was significantly
different from zero. The test statistic showed that the variance among the school means
was too = 3.118 (x2 = 752.398, df = 457, p < 0.01), which indicated a significant
difference among the school means, a result quite similar to that encountered in the one
way ANOVA model.
The estimated variance of the teacher's expectations slope was t3j = 0.461 with a
x2 statistic of 534.452 and 457 degrees of freedom, p < 0.01. Therefore, the null
hypothesis that 't3j = 0 was rejected, and that the relationship between teacher's
expectations and math achievement varied significantly across schools.
Table 19
Results from the Random Coefficient Model: White Students/White Math Teachers Model
Fixed Effects
Overall mean
achievement,
Yoo
Student's sex,
Y10

Student's SES,

Y20

Coefficient

SE

52.933

0.130

2.118

0.212

9.971**

2.453

0.273

8.995**
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t-ratio

Table 19-Continued
Fixed Effects

Coefficient

SE

t-ratio

Teacher's
expectations,

3.610

0.088

40.89**

0.118

0.134

0.882

0.070

0.012

5.630**

'Y30

Teacher's
highest degree,
'Y40

Teacher's
expenence, Yso
Random
Effects
School mean
math scores, Uoj
Teacher's
expectations
slope, U3j
Level-I effect,

p value

Variance

df

3.118

457

752.398

0.000

0.461

457

534.452

0.007

45.121

*p < .05, **p < .01

Auxiliary Statistics. The reliability estimate for each school's intercept depended
on the amount of variation between schools in the underlying parameters and the
precision of school regression equations (Raudenbush and Bryk 2002). The reliability of
the intercept was moderate (0.335). The reliability of the slope estimate of teacher's
expectations was low (0.137).
The variance explained at the school level was determined by comparing the
level-I variance estimates from the random coefficient and unconditional models
(Raudenbush and Bryk 2002). Thus, the proportion of variance explained at level 2
equals [/(unconditional model) -/ (random coefficient)]/

2

0

(unconditional model) =

(8.995 - 3.118)/8.995 = 0.6533. This result indicates that student's sex, student's SES,
teacher's expectations, teacher's highest degree, and teacher's experience accounted for
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65.33% of the total variance in math scores between schools. The variance explained at
level-I was 36.98%, i.e., (71.598 - 45.121)/71.598 = 0.3698.
Intercepts-and Slopes-as-Outcomes Model

Having found that there was significant variation m the intercept and in the
teacher's expectation slope between schools, the next model was the intercepts-and
slopes-as-outcomes model. The teacher's expectations slope was specified as random and
level-2 variables were used to attempt to explain the variance across schools in its effects
(cross-level interaction). The remaining four level-I variables were retained in their level1 equation from the random coefficient model (all specified as fixed). Results from this
model are shown in Table 20 below.
Fixed Effects. As shown in Table 20, the school type was positively related to

math achievement (y01 = 1.301), school SES was negatively related to math achievement
(y03 = -0.505), student's sex was positively related to math achievement

(Y1 0

= 2.114),

student's SES was positively related to math achievement (y2o = 2.324), teacher's
expectations was positively related to math achievement (y 30 = 3.581), and teacher's
experience was positively related to math achievement (yo 5 = 0.072).
These coefficients indicated that white students with white teachers in public
schools scored 1.301 points higher in math than such students in private and Catholic
schools. A unit increase in school socio-economic status (i.e., more affluent), lowered
math achievement by 0.505 points. White female students with white teachers scored
2.114 points higher in math than male such students. A unit increase in white student's
with white teachers socio-economic status increased math achievement by 2.324 points.
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A unit increase in white teacher's expectations increased math scores by 3.581 points.
And finally, as white teacher's experience increased by one year, math scores increased
by 0.072 points. None of the five level-2 predictors had a significant relationship with the
teacher's expectations slope, which means that none of them could explain differences in
the teacher's expectations effects across schools.
Random Effects. The estimated variance ('toj) of the intercepts was significant (x2
= 693.557, p < 0.01). The null hypothesis, that there remained no significant residual
variation in the intercepts after controlling for the six school-level predictors (HO: 'toj =
0), was rejected. It was therefore concluded that significant variation in the intercepts
remained unexplained even after controlling for school mean teacher's expectations,
school's SES, school's racial composition, geographic region of school, percentage of the
tenth graders in the college preparation program, and lavel-1 predictor variables. The
residual variance of the teacher's expectations slope was 0.495. The chi-squire test
indicated that the teacher's expectations slope (x2 = 532.312, p < 0.01) varied
significantly across schools after controlling for level-I and level-2 predictors.
Auxiliary Statistics. The proportion of variance explained at level-2 was
calculated by entering school variance estimates from the intercepts-and slopes-as
outcomes and unconditional models into the equation, ['too (unconditional model) - 'too
(fitted model)]/ 'too (unconditional model). Thus, (8.996 - 2.624)/8.996 = 0.7083, which
indicates that 70.83% of the variation in math scores between schools was explained by
student, teacher, and school-level predictor variables. The variance explained at level-I
was (71.598 - 45.030)/71.598 = 0.3710. Thus, student's SES, student's sex, teacher's
expectations, teacher's highest degree, teacher's experience, and school-level predictor
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variables accounted for 37.10% of the total variance. The model explained 7.38% of the
variation in the teacher's expectations slope between schools, i.e., (0.461 - 0.495)/0.461
= 0.0738.
Table 20
Results from the Intercepts-and Slopes-as-Outcomes Model: White Students/White Math
Teachers Model
Fixed Effects

Coefficient

SE

Intercept, Yoo

52.858

0.128

1.301

0.428

3.038**

0.205

0.153

1.334

-0.505

0.089

-5.71**

-0.625

0.480

-1.304

-0.239

0.276

-0.865

0.000

0.005

0.073

2.114

0.212

9.983**

2.324

0.276

8.409**

3.581

0.087

41.12**

0.190

0.326

0.585

School type,
Yo1
School mean
teacher's
expectations,
Yo2
School's
SES, y03
School's
racial
composition,
Yo4
Geographic
region of
school, Yos
Percentage of
the tenth
graders in the
college
preparation
program, Yo6
Student's sex, Y10
Student's SES,
Y20
Teacher's
expectations, y30
School type,
Y3t
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t-ratio

Table 20-Continued
Fixed Effects
School mean
teacher's
expectations,
Y32
School's
SES, y33
School's
racial
composition,
Y 34
Geographic
region of
school, Y3s
Percentage of
the tenth
graders in the
college
preparation
program, Y36
Teacher's
highest degree,
Y4o
Teacher's
expenence, Yso
Random Effects
School mean
math scores, Uoj
Teacher's
expectations
slope, U3j
Level-I effect, rij

Coefficient

SE

t-ratio

0.075

0.113

0.066

0.024

0.059

0.414

-0.274

0.305

-0.898

-0.141

0.174

-0.812

-0.000

0.003

-0.062

0.069

0.133

0.516

0.072

0.012

5.936**

Varian
ce

df

2.624

451

693.55
7

0.000

0.495

451

532.31
2

0.005

2

p value

45.030

*p < .05, **p < .01

Summary of the Results
This chapter presented the results of this thesis, which included descriptive
statistics of the data, and a two-level HLM analysis to assess two areas of student
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achievement: grade 10 reading, and math. The achievement scores in these two areas
were used as the outcome measures. Consequently, analyses were conducted on the six
models (black reading teachers model, white reading teachers model, black
students/black math teachers model, black students/white math teachers model, white
students/black math teachers model, and white students/white math teachers model) to
test the hypotheses. For each analysis, a three-step modeling procedure (one way
ANOVA, random coefficient, and intercept-as-outcomes or intercepts-and slopes-as
outcomes) was applied.
The HLM models employed consisted of one dependent variable (academic
achievement) and twelve predictor variables: six at each level (student, and school). The
student-level variables were academic achievement - reading and math (dependent
variables), student's race, student's sex, student's SES, teacher's expectations, teacher's
highest degree, and teacher's experience. School-level variables were school type, school
mean teacher's expectations, school's SES, school's racial composition, geographic
region of school, and percentage of the tenth graders in the college preparation program.
Heterogeneity of the intercept (school mean) was found in all six analyses for the
six models. This indicated that there were significant differences among the school means
for grade 10 reading and math scores. Existence of heterogeneity of the student's race
slope in all the six models analyses, and teacher's expectations slopes in the white
students/white math teachers analysis, indicated that the relationship between these two
predictors and achievement significantly varied across schools. Homogeneity of the
teacher's expectations slope was found in four models analyses, which indicated that the
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relationship between teacher's expectations and achievement did not vary significantly
across schools.
The results of the six analyses on the six models demonstrated that the two main
student-level predictors - student's race, and teacher's expectations - were significant
predictors of student achievement. Student's race which directly tested hyp othesis 1, was
negatively related to the two outcome measures. Controlling for student's sex, student's
SES, teacher's expectations, teacher's highest degree, and teacher's experience, black
students scored 5.705 points lower than white students on reading with black teachers,
and 4.368 points lower than white students on reading with white teachers. For math
scores with black teachers, black students scored on average 42.044 points compared to
49.572 points by white students, whereas for math scores with white teachers, black
students scored on average 44.883 points compared to 52.933 points by white students.
Teacher's expectations which directly tested hyp otheses 2, 3, and 4, was
positively related to the two outcome measures. A unit increase in teacher's expectations,
increased student's reading scores by 1.88 points with black teachers, and 3.042 points
with white teachers, controlling for student's race, student's sex, student's SES, teacher's
highest degree, and teacher's experience. Consequently, for math scores with black
teachers, a unit increase in teacher's expectations increased black student's scores by
1.955 points compared to 3.488 points by white students. For math scores with white
teachers, a unit increase in teacher's expectations increased black student's scores by
2.918 points compared to 3.61 points by white students.
To test hyp othesis 5 that school type was significantly associated with student
achievement controlling for student characteristics, six school-level variables were
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included in the intercepts-and slopes-as-outcomes models for reading teachers model,
white reading teachers model, and white students/white math teachers models, and
intercepts-as-outcomes models for black students/black math teachers model, black
students/white math teacher's model, and white students/black math teachers model.
School typ e was a significant predictor for the outcome measure in the white
reading teachers model, black students/black math teachers model, and white
students/white math teachers model. The average achievement scores for students in
public schools was 1.050 points lower than in private and Catholic schools in the white
reading teachers model, 8.038 points lower than in private and Catholic schools in the
black students/black math teachers model, and 1.301 points higher than in private and
Catholic schools in the white students/white math teachers model. School typ e was not a
significant predictor for the outcome measure in the black reading teachers model, black
students/white math teachers model, and white students/black math teachers model.
Since the teacher's expectations slope did not vary significantly between schools
in the black reading teachers model, white reading teachers model, black students/black
math teachers model, black students/white math teachers model, and white students/black
math teachers model, hyp othesis 6 lacked empirical support and was dropped from
testing for these five models.
To test h ypothesis 6, school typ e was used to explain the variance across schools
m the effect of teacher's expectations slope (cross-level interaction) in the white
students/white math teachers model. The results showed that, for a unit increase in white
teacher's expectations, math achievement of white students increased by 3.581 points.
But there were no significant cross-level interactions between teacher's expectations and
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school type. Therefore, when teacher's expectations were considered, school type had no
effect in white student's math achievement.
All five level-2 variables were used to explain the variance across schools in the
effect of the student's race slope (cross-level interaction) in the black and white reading
teachers models. The results showed that, for black reading teachers model, reading
scores of black students was 5.294 points lower than white students, while in the white
reading teachers model, reading scores for black students was 4.379 points lower than
white students. These findings also directly tested hypothesis 1. Table 21 below shows a
summary of the main findings of the study related to hypotheses.
Table 21
Summary of the Main Findings of the Study Related to Hypotheses
Dependent Variable

Student-level Effects

School-level Effects

Reading (Black

Student's race was

None

Teachers)

negatively related to
achievement.
Teacher's expectations
was positively related to
achievement.

Reading (White

Student's race was

School type was

Teachers)

negatively related to

negatively related to

achievement.

achievement.

Teacher's expectations
was positively related to
achievement.
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Table 21-Continued
Dependent Variable

Student-level Effects

School-level Effects

Math (Black

Teacher's expectations

School type was

Students/Black Teachers)

was positively related to

negatively related to

achievement.

achievement.

Math (Black

Teacher's expectations

None

Students/White

was positively related to

Teachers)

achievement.

Math (White

Teacher's expectations

Students/Black Teachers)

was positively related to

None

achievement.
Math (White

Teacher's expectations

School type was

Students/White

was positively related to

positively related to

Teachers)

achievement.

achievement.
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CHAPTER V
DISCUSSION
This chapter begins with a summary of the study, followed by discussion of the
findings. Conclusions are drawn based on the findings. The chapter ends with
implications and limitations of the study.
This thesis responds to the long standing problem of achievement gap between
black and white students by exploring how teacher expectations impact this gap. The
literature review discusses students' and teachers' characteristics that influence the
formation of teacher's expectations, and studies that test the influence of teacher's
expectations on academic achievement of white versus black students.
Using data from the National Educational Longitudinal Study, this study is the
first systematic assessment of the influence of teacher's expectations based on both
student's and teacher's race on academic achievement of white versus black students
using hierarchical linear modeling.
To answer the first, second, and third research questions whether there are
significant differences between black and white students' academic achievement, whether
teacher expectations affect black and white students' academic achievement, and whether
the differences between black and white students' academic achievement are due to
teacher expectations effects, taking account of other student characteristics, three
hypotheses were proposed. First, black students would have lower academic achievement
than white students. Second, teacher expectations would affect black and white students'
academic achievement. Third, black students would have lower academic achievement
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because of lower teacher's expectations, while white students would have higher
academic achievement because of higher teacher's expectations. To answer the fourth
research question whether the differences between black and white students' academic
achievement depend on the effect of teacher expectations as influenced by the
combination of both teacher's race and student's race. Black students would have lower
academic achievement with white teachers because of lower white teacher's expectations
while white students would have higher academic achievement with white teachers
because of higher white teacher's expectations. Consequently, black students would have
higher academic achievement with black teachers because of higher black teacher's
expectations while white students would have lower academic achievement with black
teachers because of lower black teacher's expectations.
Research questions five and six, asked whether there were significant differences
between the academic achievement of public schools as opposed to that of private and
Catholic schools, and whether these differences were a result of teacher's expectations,
taking account of other school characteristics. First, it was expected that public schools
would have lower academic achievement than private and Catholic schools. Second,
public schools would have lower academic achievement because of lower teacher's
expectations than private and Catholic schools. Hierarchical linear modeling (HLM), the
current technique used in school effects research, was employed as the analytic
methodology. The data for the two-level HLM were at the student-level and school-level.
The three models tested were: (1) one-way ANOVA with random effects, (2) random
coefficients, and (3) intercepts-as-outcomes, or intercepts-and slopes-as-outcomes.
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Discussion of the Findings
Student Differences in Academic Achievement
With respect to race, results showed that student's race had a negative association
with student outcomes, which confirmed findings often reported in the literature (Viadero
2000; Education Trust 2004). These results were exhibited in the six outcome measures.
Black students (controlling for student's sex, socio-economic status, teacher's highest
degree, teacher's expectations, and teacher's experience) tended to have lower scores
than white students. The achievement gap (Sanders and Rivers 1996; Education Trust
2004) between students of different races was wider in the black reading teachers model
(5.705) than in the white reading teachers model (4.368) for reading achievement, and
wider between black students/white teachers model and white students/white teachers
model (8.050) than between white students/black teachers model and black
students/black teachers model (7.528) for math achievement. The racial achievement gap
was thus wider for math than reading achievement.
Echoing previous research (Cooper 1979; Brophy 1982a; Cooper and Good 1983;
Good 1987; Entwisle and Alexander 1988; Jussim 1989; Timperley, Robinson, and
Bullard 1999; Babad 1993; Bamburg 1994; Timperley, Robinson, and Bullard 1999), the
results indicated a positive association between teacher's expectations and achievement
in all the six models. Students whose teachers had higher expectations tended to have
higher scores than students whose teacher's had lower expectations. For reading, a unit
increase in white teacher's expectations increased student's reading scores by 3.042
points, whereas a unit increase in black teacher's expectations increased student's reading
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scores by 1.880 points. White teacher's expectations therefore, had a stronger effect
(3.042) on reading achievement than did black teacher's expectations (1.880).
For math, a unit increase in white teacher's expectations increased white students
scores by 3.610 points and black students by 2.918 points. A unit increase in black
teacher's expectations increased white students scores by 3.488 points and black students
by 1.955 points. These results showed that, not only did white teacher's expectations
have a stronger impact on math scores, teacher's expectations had a stronger effect on
white student achievement than they had on black student achievement. White students
generally had higher expectations from both white teachers (3.610) and black teachers
(3.488), which is consistent with findings in previous research studies that teachers have
higher expectations for white students than black students (Rubovits and Maerhr 1973;
DeMeis and Turner 1978; Marwit and Walker 1978; Dusek and Joseph 1983; Baron,
Tom, and Cooper 1985; Ferguson 1998).
One of the unanticipated, but potentially important finding of this study, which is
contrary to the Beady and Hansell (1981), and Ferguson (1998) studies, was that black
math teachers expected less of black students (1.955) than they did of white students
(3.488). Predominantly black schools have traditionally shown lower average levels of
academic achievement than schools with predominantly white student bodies. Brookover
et al. (1979) suggested that this achievement gap might, in part, be due to the fact that
both black teachers and white teachers who do not believe that minority students are
capable of high achievement, are less likely to assume responsibility for student
achievement and maintain high achievement standards. The findings in this study that
both black and white math teachers did not differ much (both expected less of black
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students) in their expectations of future student achievement is consistent with the
hypothesis that teacher expectations may still inhibit the progress of low-achieving
students, which is to say that teachers base their expectations upon students' past
performance to a much greater degree than upon race, which becomes consistent with the
occurrence of self-fulfilling prophecies.
School Contextual Effects on Student Outcomes
School type showed a negative association with the average outcome measure in
the white reading teacher's model (1.050), and black students/black math teacher's model
(8.038) controlling for differences in student-level variables and five other school-level
variables. This finding not only supported hypothesis five, but is also consistent with the
findings in NAEP 2006, that public schools showed lower academic achievement in both
reading and math than private and Catholic schools. The wider achievement gap between
black students in public as opposed to that of private and Catholic schools (8.038) in the
black students/black math teacher's model could be attributed to the general low
achievement of black students.
School typ e showed an unexpected positive association with the outcome measure
in the white students/white math teacher's model (1.301) controlling for differences in
student-level variables and five other school-level variables. This unexpected finding
which contradicted h ypothesis four was in support of Lubienski and Lubienski's (2006)
study, whose general conclusion was" ... that demographic differences between students
in public, private and Catholic schools more than account for the relatively high raw
scores of private and Catholic schools. Indeed, after controlling for these differences, the
presumably advantageous 'private school effect' disappears, and even reverses in most
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cases" (Lubienski and Lubienski 2006, p. 3). School type was not associated with
achievement in either the black reading teachers model, black students/white teachers
model, or white students/black teachers model, a finding that may need further
investigation.
In an attempt to explain the variance across schools in the effect of the teacher's
expectations slope ( cross-level interaction) in the white students/white math teachers
model using school type, the results showed that, for a unit increase in white teacher's
expectations, math achievement of white students increased by 3.581 points. But there
were no significant cross-level interactions between teacher's expectations and school
type. Therefore, when teacher's expectations were considered, school typ e had no effect
on white student's math achievement.
In an attempt to explain the variance across schools in the effect of student's race
(cross-level interaction) in the black and white reading teachers models using five level-2
variables, the results showed that, for black reading teachers model, reading scores of
black students were 5.294 points lower than white students, while in the white reading
teacher's model, reading scores for black students were 4.379 points lower than white
students. There was thus a wider achievement gap between students in the black reading
teachers model (5.294), than in the white reading teachers model (4.379), a finding
similar to the one found in the student-level differences in academic achievement, and in
previous research studies (Viadero 2000; Education Trust 2004).
Conclusions
The study supported the hypothesized relations between student's race, teacher's
race, teacher's expectations, and academic achievement. The first, second, and third
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hypotheses, that student's race was negatively related to students' achievement, that
teacher expectations influenced academic achievement of students, and that the
difference between black and white students' academic achievement was influenced by
teacher's expectations was supported for the two outcomes in all the six models. Based
on the results of the study, it was concluded that student's race was negatively associated
with students' achievement, teacher expectations influenced students' academic
achievement, and that this racial difference in achievement was influenced positively by
teacher's expectations. The fourth hypothesis was only partially supported in the sense
that black students had lower math achievement with white teachers because of lower
white teacher's expectations (2.918), and white students had higher math achievement
with white teachers because of higher white teacher's expectations (3.610) for the black
students/white math teachers model, and the white students/white math teachers model,
respectively. The hyp othesis that black students would have higher academic
achievement with black teachers because of higher expectations from black math teachers
(1.955), and that white students would have lower academic achievement with black
teachers because of lower expectations from black math teachers (3.488) was not
supported. White students thus elicited higher teacher expectations regarding
achievement than black students from both black and white teachers.
What distinguishes this study from previous achievement gap studies is that, the
study not only used a nationally representative data set, and considered both influences of
student's race and teacher's race as it relates to the formation and impact of teacher's
expectations on students academic achievement, but also an advanced methodology (i.e.,
HLM) that separates student characteristics from school characteristics. By controlling
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for the differences explained by student characteristics, this study was able to identify
differential teacher's expectations effects as it relates to the achievement gap between
white versus black students.
School effects are estimated through intra-class correlation (ICC) in HLM, which
is the estimation of the proportion of variance in student achievement that can be
explained by school factors. In the one-way ANOVA models in the six models, ICC was
0.302 for the black reading teachers model, 0.175 for the white reading teachers model,
0.2051 for the black students/black math teachers model, 0.2458 for the black
students/white math teachers model, 0.4854 for the white students/black math teachers
model, and 0.1116 for the white students/white math teachers model. That is, across
different outcome measures, all the six ICC exceeded 0.10, which indicates that between
school differences were not trivial. Since more than 10% of the total variance could be
explained by between-school variance, school effects ought not to be neglected in
teacher's expectations research (Lee 2000, Ma 2001).
Implications
The results of this study supported three conclusions. First, black students not
only had lower achievement than white students, but they also elicited lower teacher
expectations regarding achievement. Secondly, the results of the study did not only
suggest the existence of teacher's expectations effects, which were indicated by the
significant association between teacher's expectations and the outcome measures in all
six models, but also the significant association/relations between both student's and
teacher's race, and teacher's expectations as it relates to the achievement gap between
white versus black students in the four math models. White teachers had significantly
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higher expectations of white students than of black students. Black teachers not only had
lower expectations of white students compared to white teachers, but they also had lower
expectations of black students than white teachers. And thirdly, public schools had lower
academic achievement than that of private and Catholic schools in two models (white
reading teachers and black students/black math teachers models), and higher academic
achievement than that of private and Catholic schools in the white students/white teachers
model.
These results suggest causal hypotheses about teacher's expectations and
students' academic achievement behavior that needs to be investigated further in future
longitudinal research. For example, one issue raised by these results is whether
differences between black and white high school teachers in their expectations for student
academic success translate into behaviors that affect student achievement and prevent
students from achieving their potential. And a final research issue, assuming that college
entrance and competition are desirable goals, is whether the race differences in teacher's
expectations and students' academic achievement observed in this study affects actual
student success in college. These are indeed important issues for further research.
In speeches on education, President Bush has cited the "soft bigotry of low
expectations" as one of the most destructive barriers in high achievement. The
achievement gap, educators have found, is a complex problem that will require actions on
a number of fronts to solve. Yet one of the most crucial is ensuring that everyone expects
all children to achieve at high levels. The evidence presented here suggests that teachers
base their expectations to a much greater degree upon both race and past performance of
the students. Stereotypical ideas about the capabilities of a student based on past
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performance and belonging to a particular ethnic/racial minority group detract from an
accurate assessment of the student's real educational problems and potential. If all
teachers are truly committed to the belief that "all children can learn," then they must
necessarily be committed to learning for all, and the word "all" has to mean just that everyone.
Several years ago, Ron Edmunds made a commitment to find schools that were
successfully educating all children. He reasoned that if he could find one school in which
all children were successful, then success would be possible for all schools. For Ron
Edmunds, the belief that all children could learn was nonnegotiable-a clear demonstration
of high expectations. This study is predicated on this same belief. Teachers need to
change their views about all students' abilities and capacities to learn.
Cautions in Interpretation
When interpreting results concerning the achievement gap between public versus
private and Catholic schools, it should be borne in mind that private and Catholic schools
constitute a heterogeneous category and may differ from one another as much as they
differ from public schools. Public schools also constitute a heterogeneous category.
However, interpretations of the results should take into account the variability due to the
relatively small sizes of the samples drawn from the category of both private and Catholic
schools, as well as the possible bias introduced by the differential participation rates
across private and Catholic school categories.
Another caveat is that the conclusions of this study pertain to national estimates.
Results based on a survey of schools in a particular jurisdiction may differ. Also, private
schools are "schools of choice." Without further information, such as measures of prior
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achievement, there is no way to determine how patterns of self-selection may have
affected the estimates presented. That is, the estimates of the average differences in
school mean scores are confounded with average differences in the student populations,
which are not fully captured by the selected students characteristics employed in this
analysis.
All six models had high correlations between level-I and 2 residuals (intercept)
while two models (black reading teachers model, and white students/white math teachers
model) had no correlations between level-1 and level-2 residuals (slope). This indicated
potential problems with specification which meant that some important variables may
have been left out. Violation of this assumption means that caution has to be used in
interpreting the results.
Limitations
The present study has some limitations. The first is related to the analytic
approach it applied. Like regression analysis, HLM can only establish association, but
does not provide evidence of causality regarding the impact of predictors on student
achievement (Battistich et al., 1995). Bryk and Raudenbush (1988) also concede that
HLM cannot adequately represent every type of school effect impacting test scores.
Similar to traditional regression analyses, multilevel modeling is limited by inappropriate
sampling procedures (Willms and Raudenbush 1989), unreliable instrumentation
(Stringfield and Herman 1996), and nonrandom assignment (Bernstein 1980). It only
models the association of the independent variables with the dependent variable,
controlling for other independent variables. Since the design is correlational, the
possibility that student achievement is a consequence of teacher's expectations effects
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could not be examined directly. Additionally, cross-sectional research is based on the
assumption that "end-of-year test results capture that year's contribution. If the
contributions are lagged and show up in later years, estimates will be inaccurate"
(Bingham et al., p. 201).
The second limitation is that the present data are limited to high school students in
tenth grade, and it is possible that teacher's expectations had much greater effects before
the students reached high school. That is, the linkages between race, teacher's
expectations, and standardized achievement observed here may have been the result of
the expectations of teachers in previous years. Perhaps race, via teacher's expectations,
has cumulative effects upon abilities, aspirations, and performances throughout the
students' academic careers (see West and Anderson 1976) and significant portions of the
effects from abilities, aspirations, and performance, as measured in this research, are the
indirect effects that have cumulated from previous years. In fact, Rist (1970) suggests
that the indirect effects of race through teacher's expectations are much greater in the first
few years of school. In addition, validity of this study is also threatened by focusing on
only one grade (tenth grade), as school effects estimates may be different for other
student levels.
The third limitation is related to violation of assumptions. This study failed to
correct for the violation of assumption of normality, and instead resorted to reporting
robust standard error estimates.
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